TABLES



TABLE 4-1
CROSS REFERENCE OF FORMER OPERABLE UNITS, FORMER PARCELS, AND LOCATIONS IN RAP
Oakland Army Base, Oakland, California

Army Operable | Army Parcel
Unit (a) Number (b) Locations Identified in RAP (c)
. ou1l 4 ® Benzidine at Former Used Oil Tank 21
5 ® Miscellaneous RMP Locations (d)
6 e Miscellaneous RMP Locations (Army Reserve Parcel, excluded from RAP)
7 ® Miscellaneous RMP Locations (Army Reserve Parcel, excluded from RAP)
9 e Former ORP/Building 1 Area
10 ® VOCs in Groundwater Near Building 99
¢ Building 99
® Debris Area Near Building 99
e Building 85
11 ® VOCs in Groundwater Near Buildings 808 and 823
® Building 812
® Building 823
12 ® VOCs in Groundwater at Eastern End of Building 807
® Potential Drum Drainage Area East of ]?uildings 805 and 806
13 ® Potential Drum Drainage Area East of Buildings 805 and 806
14 e Miscellaneous RMP Locations
15 ® VOCs in Groundwater at Eastern End of Building 807
. ou2 8 ® Building 991 Area
° ou3 16 e Benzene and MTBE in Groundwater Near Former USTs 11A/12A/13A
17 e Miscellaneous RMP Locations
18 e Miscellaneous RMP Locations (Army Reserve Parcel, excluded from RAP)
19 e Miscellaneous RMP Locations '
20 ® Miscellaneous RMP Locations
21 ® Miscellaneous RMP Locations
22 ® Miscellaneous RMP Locations
23 ® Former Motor Pool and Salvage Operations at Building 640
24 e Miscellaneous RMP Locations
25 e Miscellaneous RMP Locations
26 ® Miscellaneous RMP Locations (Maritime Street)
® ou 4 1 o Spit (Excluded from RAP)
2 e Miscellaneous RMP Locations
3 ® Miscellaneous RMP Locations
. ou7 12,15 e VOCs in Groundwater at Eastern End of Building 807
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TABLE 4-1
CROSS REFERENCE OF FORMER OPERABLE UNITS, FORMER PARCELS, AND LOCATIONS IN RAP
Oakland Army Base, Oakland, California

Notes:

(a) The Former Operable Unit ("OU") and Parcel designations developed by the Army are listed in this table. This
RAP document has been prepared anticipating future development at the Gateway Development Area ("GDA")
and the Port Development Area ("PDA"). Former OU and parcel designations are not carried through this
document, and are not shown on RAP figures. OUs 5 and 6 are unused designations.

(b) The GDA includes all or portions of Parcels 1 through 13, and 26. The area outside of the GDA is the PDA, and
includes all or part of Parcels 3, 5, 7, 8, and 10 through 26.

(c) Basewide issues span multiple areas and are not specifically included in this table. Basewide issues include
Washracks, Sumps, Oil/Water Separators, and Miscellaneous Operations; Tanks; Historical Spills and Stains;
Lead in Soil Around Buildings; Former PCB-Containing Transformers and Equipment Locations; Storm Drains
and Sanitary Sewer Locations; and Railroad Tracks.

(d) The term "Miscellaneous RMP Locations" indicates no specific RAP sites but possible RMP locations as
identified in the RAP are within the former parcel. Identified RMP locations and Basewide issues may be
present on all former parcels.
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TABLE 4-2
WASHRACKS, SUMPS, OIL/WATER SEPARATORS, AND
MISCELLANEOUS OPERATIONS GROUPINGS
Oakland Army Base, Oakland, California

Group 1: Areas Requiring Removal of Existing Subsurface Structure

e Hydraulic lift in eastern courtyard of Building 1. The hydraulic lift has apparently not been removed.

e A washrack with drains is located near Building 70. The washrack has apparently not been removed.

e An oil/water separator located northeast of Building 5 was connected to a floor drain system for
Building 5. The oil/water separator may not have been removed.

e Facility 98 is a washrack with a drain near Building 99. The washrack has not been removed. Soil
samples collected near the washrack contained polycyclic aromatic hydrocarbons (“PAHs”), total
petroleum hydrocarbons (“TPH”), acetone, and methylene chloride. Groundwater samples did not
contain volatile organic compounds (“VOCs”) or TPH.

e Building 843 was a vehicle washrack. The exact location of the washrack has not been identified in
available documents, although it is generally located near former oil/water separators 8 and 9. There is
no reported removal of the structure.

e Former Building 42 was a PX gas station with associated tanks 42A and 42B. Soil samples collected
near the former building contained low concentrations of TPH, benzene, toluene, ethylbenzene, and
xylenes (“BTEX”) PAHs, methyl ethyl ketone, naphthalene, vinyl acetate, acetone, and methylene
chloride. Groundwater samples contained low concentrations of TPH, BTEX, and chloroform.

e Former Building 41 was a washrack associated with the former PX gas station.

Group 2: Areas Requiring Additional Characterization

e Former Building T-166 was a boat shop.

e Former Building T-165 was a jitney repair shop.

o Former Building T-164 was a boom repair shelter.

e Former incinerator that included a concrete lined storage pit. Incinerator was situated near Buildings 141
and 145. Low concentrations of dioxin detected in soil samples collected near incinerator.

¢ Vehicle service garage in Building S-4 prior to 1979.

¢ Former paint shop located north of Building 99.

¢ Potential impacts to property from storage of pesticides and oil spill near off-site Building 1084.

e Former Building T-815 was a paint and solvent storage shed. No VOCs or TPH were detected in soil or
groundwater samples collected near the former shed.

e The western-most bay of Building 806 was used to store hazardous materials, including chlorinated
hydrocarbons, pesticides, insecticides, mercuric solutions, and flammable materials.

Former Building 831 was a vehicle washrack. Although there is no documented removal of the structure,
the structure is not apparent on later post maps.
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TABLE 4-2
WASHRACKS, SUMPS, OIL/WATER SEPARATORS, AND
MISCELLANEOUS OPERATIONS GROUPINGS
Oakland Army Base, Oakland, California

Group 2: Areas Requiring Additional Characterization

o Building 838 was an auto hobby shop and contained a solvent cleaning tank. A storm drain inlet

apparently located inside the structure was used to discharge antifreeze and other fluids and was stained
with oil.

Former Building 838 was a vehicle washrack. Although there is no documented removal of the structure,
the structure is not apparent on later post maps.

Former Building 839 was a vehicle washrack. Although there is no documented removal of the structure,
the structure is not apparent on later post maps.

Building 738 contained photographic and ceramic shops. Chemicals used at Building 738 included oils
and greases, paints, chlorinated hydrocarbons, solvents, inks, and inorganic chemicals. Methylene
chloride and metals were detected in soil samples collected near the structure.

Former Building 647 was a shop of unknown use.

Building 645 was a shop of unknown use.

Former Building 591 reportedly contained a battery maintenance shop and washrack. Elevated
concentrations of metals were detected in shallow soil.

Army reportedly mixed pesticides and herbicides south of Building 590. Pesticides detected in soil.

Former Building 530 was an incinerator.

Building 590 reportedly contained a pesticide/herbicide mixing facility inside the building. Building 590
also contained a heating plant with boilers, floor drains, sumps, a small backup fuel oil AST (50-gallons),
a carpenter shop, and a sign shop (BASELINE, 2002).

Former salvage yard with railroad tracks beneath existing Building 590 (BASELINE, 2002).

Former Building 683 was an autocraft shop with a nearby grease rack (BASELINE, 2002).

Group 3: Areas Anticipated to Require Removal of Impacted Soil

Building 169 was used as hazardous materials storage area. TPH, PAHs, metals, and VOCs are present in
groundwater.

Building 167 was used as hazardous materials storage area. TPH, PAHs, metals, and VOCs are present in
groundwater.

Temporary hazardous waste storage shed.

An inactive grease trap as located near the Building 60. TPH and acetone were detected in soil. No
chemicals were detected in groundwater.

Former paint storage shed located north of Building 99.

OWS-4 was removed in 1999. Visually impacted soil was excavated. Lead, TPH, PAHs,
1,4-dichlorobenzene, acetone, and tetrachloroethene (“PCE”) remain in soil.
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TABLE 4-2
WASHRACKS, SUMPS, OIL/WATER SEPARATORS, AND
MISCELLANEOUS OPERATIONS GROUPINGS
Oakland Army Base, Oakland, California

Group 3: Areas Anticipated to Require Removal of Impacted Soil

o Former Building 992 was used for storage of waste oil and engine cleaning solvent (e.g., naphtha).
Detectable concentrations of acetone, methylene chloride, PAHs, and TPH in soil.

o Building T-816 was a hazardous waste accumulation shed. TPH was detected in a soil sample collected
near the former shed. No VOCs or TPH were detected in groundwater.

e Facility 815 was a washrack with waste oil sump, associated sand trap, and two associated 550-gal waste
0il USTs (Tanks 7 and 8). The structures were removed and the area overexcavated in 1999. TPH,
PAHs, and metals remain in soil. TPH, PAHs, VOCs, and metals were detected in groundwater.

e An oil water separator (OWS-2) was located near Facility 815, and was removed and overexcavated in
1999. Low concentrations of TPH, PAHs, and metals remain in soil.

e Building 813 was a former hazardous waste storage shed. VOCs and PAHs detected in soil sample
collected near location of former shed.

e A flammable materials storage shed was located near Building 808. A soil sample collected near the
shed (on a ground stain) contained benzene, PCE, and methylene chloride.

e Temporary hazardous waste storage shed near Building 807.

o Hydraulic lift #1 inside Building 828. The lift was removed in 1999. TPH remains in soil and
groundwater around the lift.

e Hydraulic lift #2 inside Building 828. The lift was removed in 1999. TPH remains in soil and
groundwater around the lift.

e Hydraulic lift #3 inside Building 828. The lift was removed in 1999. TPH remains in soil and
groundwater around the lift.

e Oil water separator-5 (“OWS-5”) was located inside Building 828. Halogenated VOCs, metals, TPH,
and PAHs remain soil and BTEX remains in groundwater around OWS-5.

e OWS-6 near Building 830 was removed in 1998. Residual PCE, TPH, and PAHs remain in soil.

¢ OWS-7 near Building 830 was removed in 1998. Residual PCE, TCE, BTEX, methylene chloride,
cis-1,2-DCE, TPH, and PAHs remain in soil.

e An oil water separator was located inside Building 830. Residual TPH, metals, PAHs, and
trichloroethene (“TCE”) remain in soil and residual TPH remains in groundwater around the oil/water
separator.

o Hydraulic lift #1 inside Building 830. The lift was removed in 1999. TPH remains in soil and
groundwater around the lift.

o Hydraulic lift #2 inside Building 830. The lift was removed in 1999. TPH remains in soil and
groundwater around the lift.
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TABLE 4-2
WASHRACKS, SUMPS, OIL/WATER SEPARATORS, AND
MISCELLANEOUS OPERATIONS GROUPINGS
Oakland Army Base, Oakland, California

Group 3: Areas Anticipated to Require Removal of Impacted Soil

e Hydraulic lift #3 inside Building 830. The lift was removed in 1999. TPH remains in soil and
groundwater around the lift.

e Hydraulic lift #4 inside Building 830. The lift was removed in 1999. TPH remains in soil and
groundwater around the lift.

e A parts wéshing sink was located inside Building 830.

e A hazardous waste storage area is located north of Building 838. TPH detected in soil. No chemicals
detected in groundwater.

e Building 832 was a gasoline station and contained a solvent cleaning tank for metal parts cleaning
(BASELINE, 2002).

e Former Building 837 was a grease rack. TPH and PAHs detected in soil and TPH detected in
groundwater.

¢ Building 835 was a lube oil storage shed. Residual TPH and PAHs remain in soil and residual TPH
remains in groundwater near the lube oil storage building.

e OWS-8 near Building 843 was removed in 1998. Residual methylene chloride, TPH, and PAHs remain
in soil. :

o OWS-9 near Building 843 was removed in 1998. Residual methylene chloride, TPH, and PAHs remain
in soil.

o Army used Building 840 as a former vehicle maintenance shop. Building contained a vehicle paint room
and associated floor drain at the east end of the structure. Soil at Building 840 is impacted by lead
deposited from paint booth exhaust. Soil gas samples collected near building contained carbon
tetrachloride, chloroform, toluene, and xylenes. Low concentrations of methyl tertiary butyl ether
(“MTBE”), toluene, 1,1,2,2-tetrachloroethane, and methylene chloride detected in groundwater.

e A boiler room and sump was located inside Building 793. Elevated concentrations of TPH detected in
soil.

e Former Building 648 was an auto crafts shop that contained two hydraulic lifts and a grease rack. The
structure was demolished and the hydraulic lifts removed in 1995. TPH impacted soil was excavated and
residual TPH, PCBs, and methylene chloride remains in soil. PAHs, TPH, and DDT were detected in
soil samples collected from borings for monitoring wells. TPH and PAHs were detected in groundwater.

o Residual lead and TPH in soil in vicinity of West Grand Avenue Viaduct project. Benzene detected in
groundwater.

¢ Building 828 was a gasoline station and contained 3 hydraulic lifts.

¢ Building 830 was an auto hobby shop and contained a parts washing sink, an oil/water separator, and
four hydraulic lifts. Low concentrations of TPH, PAHs, and metals (lead and zinc) detected in soil near a
storm drain inlet near Building 830. Low concentrations of PCE, MTBE, BTEX, PAHs, and TPH
detected in groundwater.

(EKI A10063.00) 4 of 5 Final RAP
27 September 2002




TABLE 4-2
WASHRACKS, SUMPS, OIL/WATER SEPARATORS, AND
MISCELLANEOUS OPERATIONS GROUPINGS
Oakland Army Base, Oakland, California

Group 4: Areas With No Currently Identified Environmental Issues

o The northern portion of Building 90 was also used for photograph processing. Floor drain was observed
in the structure. A soil sample collected adjacent to the storm drain outside the structure did not contain
TPH or VOCs.

e Building 6 contained an incinerator for destroying classified documents.

e Two pesticides storage sheds located northwest of Building 840. Only minimal concentrations of
pesticides detected in soil.

o A kitchen washrack was located inside Building 790.

e A grease trap was located inside Building 790.

e A kitchen washrack was located inside Building 792. No chemicals detected in soil or groundwater.

e A grease trap was located inside Building 792. No chemicals detected in soil or groundwater.

o A grease trap was located inside Building 794. No chemicals detected in soil or groundwater.

o A kitchen washrack with sump was located inside Building 794. No chemicals detected in soil or
groundwater.

e A grease trap was located inside Building 794. No chemicals detected in soil or groundwater.

¢ Household incinerator inside housing unit 773.

¢ Household incinerator inside housing unit 774.

¢ Household incinerator inside housing unit 775.

» Former Building 682 was an indoor small-bore firing range. Metals, including arsenic and zinc, were
detected in soil samples collected near the former structure.

o Building 90 may have been used as an armor-clad indoor firing range. One soil sample collected
adjacent to a storm drain near Building 90 contained elevated lead concentrations.

o Former 26th Street overpass. Measurable concentrations of lead in soil.
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TABLE 4-3
TANK GROUPINGS
Oakland Army Base, Oakland, California

Group 1: Tank Sites Potentially Requiring Removal of an Existing Tank

e UST-G One fuel oil underground storage tank (“UST”). The exact location of the tank has not been
confirmed (BASELINE, 2002) and there is no documented removal of tank. No further action
(“NFA”) letter received from RWQCB.

e UST-H One former 1,000-gal fuel 0il UST. The exact location of the tank has not been confirmed
(BASELINE, 2002) and there is no documented removal of tank. NFA letter received from
RWQCB.

e UST-I One former 1,000-gal fuel 01l UST. The exact location of the tank has not been confirmed
(BASELINE, 2002) and there is no documented removal of tank. NFA letter received from
RWQCB.

o UST-J One former fuel oil UST. The exact location of the tank has not been confirmed (BASELINE,
2002) and there is no documented removal of tank. NFA letter received from RWQCB.

e UST-L One former 2,500-gal fuel 0il UST. The exact location of the tank has not been confirmed
(BASELINE, 2002) and there is no documented removal of tank. Residual petroleum
hydrocarbons in soil. NFA letter received from RWQCB.

e UST-651 Heating oil tank associated with former Building 651. No documented removal of tank.

e UST-652 Heating oil tank associated with former Building 652. No documented removal of tank.

o UST-660 Heating oil tank associated with former Building 660. No documented removal of tank.

¢ UST-671 Heating oil tank associated with former Building 671. No documented removal of tank.

e UST-672 Heating oil tank associated with former Building 672. No documented removal of tank.

| » UST-673 Heating oil tank associated with former Building 673. No documented removal of tank.

e UST-677 Heating oil tank associated with former Building 677. No documented removal of tank.

o UST-678 Heating oil tank associated with former Building 678. No documented removal of tank.

e UST-679 Heating oil tank associated with former Building 679. No documented removal of tank.

o UST-681 Heating oil tank associated with former Building 681. No documented removal of tank.

o UST-682 Heating oil tank associated with former Building 682 (BASELINE, 2002). No documented
removal of tank.

o UST-684 Heating oil tank associated with former Building 684. No documented removal of tank.

o UST-686 Heating oil tank associated with former Building 686. No documented removal of tank.

e UST-688 Heating oil tank associated with former Building 688. No documented removal of tank.

e UST-715 Heating oil tank associated with former Building 715 (BASELINE, 2002). No documented
removal of tank.

e UST-742 Heating oil tank associated with former Building 742 (BASELINE, 2002). No documented
removal of tank.

e UST-743 Heating oil tank associated with former Building 743 (BASELINE, 2002). No documented

removal of tank.
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1of4 Final RAP
27 September 2002




TABLE 4-3
TANK GROUPINGS
Oakland Army Base, Oakland, California

Group 2: Former Tank Sites Anticipated to Require Removal of Impacted Soil (a)

Three former 250-gal waste oil aboveground storage tanks (“ASTs”) removed in 1995. Locations
of the tanks are unknown, but are possibly near Building 99. No soil or groundwater data are
available. No NFA letter request has been made.

Five former 7,000-gallon fuel oil ASTs. Residual petroleum hydrocarbons in soil. NFA received
from RWQCB.

Three 1,000-gal asphalt ASTs. Residual petroleum hydrocarbons in soil. NFA letter received
from RWQCB.

e AST-14 One former 550-gal gasoline AST west of Building 14. Residual petroleum hydrocarbons in soil.
NFA letter received from RWQCB. '

s AST-842 One former 1,000-gal diesel AST-842. NFA letter received from City of Oakland Fire
Department.

e AST-HMA  One former used oil AST with hazardous materials storage area.

e UST-10 One former 10,000-gal diesel UST. NFA letter received from RWQCB.

o UST-14 One former 550-gal waste oil UST. Residual petroleum hydrocarbons in soil. NFA letter
requested.

e UST-19 One former 550-gal waste oil UST. Residual petroleum hydrocarbons in soil. NFA letter
requested.

e UST-1A One former 1000-gal diesel UST. Residual petroleum hydrocarbons in soil. NFA letter received
from City of Oakland.

e UST-2,2A  Two former 550-gal diesel USTs. Residual petroleum hydrocarbons in soil at both tanks. NFA
letter received from RWQCB for Tank 2. NFA letter requested for Tank 2A.

o UST-42A Former gasoline tank associated with PX gasoline station (Building 42)

e UST-42B Former gasoline tank associated with PX gasoline station (Building 42)

o UST-M One former 1000-gal gasoline UST (Tank M). Residual petroleum hydrocarbons in soil and

groundwater. NFA letter received from RWQCB.

e USTs-124A,
124B

Former gasoline service facility with two 1,700-gallon steel tanks and dispensing pumps.

o USTs-4A, Two former 10,000-gal gasoline USTs (Tanks 4A and 5A). Residual
S5A petroleum hydrocarbons in soil. NFA letter received from City of Oakland Fire Department.
e USTs-O, P, One former 12,500-gallon diesel UST, one former 2,000-gallon diesel UST,
6 and one former 10,000-gallon diesel UST. Residual petroleum hydrocarbons in soil. NFA letter
received from RWQCB.
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TABLE 4-3
TANK GROUPINGS
Oakland Army Base, Oakland, California

Group 3: Former Tank Sites Anticipated to Require Removal of Impacted Soil and
Groundwater Monitoring (a)

o USTs-4,5

Two former 10,000-gal gasoline USTs (Tanks 4 and 5). Residual petroleum hydrocarbons in soil.
Four groundwater monitoring wells are currently sampled on quarterly basis. NFA letter
requested.

« USTs-7, 8

Two former 550-gal waste oil USTs. Residual petroleum hydrocarbons in soil and groundwater.
One groundwater monitoring well is currently sampled on semi-annual basis. NFA letter received
from RWQCB.

e UST-18

One former 500-gal waste oil UST. Residual petroleum hydrocarbons in soil and groundwater.
Three groundwater monitoring wells are currently sampled on an annual basis. NFA letter
requested.

o AST-994

One former 10,000-gallon diesel AST (Facility 994) and reported diesel spill (two 20-gal)
associated with the AST. Residual chemicals in soil. A 35 ft by 35 ft area of groundwater
contains immiscible diesel fuel. Corrective action required. Three groundwater monitoring wells
are currently sampled on semi-annual basis. NFA letter requested.

e UST-A

One former 1000-gal fuel oil UST. Residual petroleum hydrocarbons in soil and groundwater.
NFA letter received from RWQCB. One groundwater monitoring well is currently monitored on
semi-annual basis.

e USTs-B, C

Two former 1,000-gal gasoline USTs. Residual petroleum hydrocarbons in soil and groundwater.
Nine groundwater monitoring wells are currently sampled on semi-annual basis. NFA letter
requested.

e UST-D

One former 1000-gal fuel 0il UST. Residual petroleum hydrocarbons in soil and groundwater.
Two groundwater monitoring wells are currently sampled on a semi-annual basis. No NFA letter
request has been made.

e UST-D1

One former UST. Residual petroleum hydrocarbons in soil and groundwater. Corrective actions
assume three groundwater monitoring wells will be constructed and sampled on a quarterly basis.
NFA letter requested.

e UST-F

One former 500-gal fuel oil UST. The exact location of this UST has not been confirmed
(BASELINE, 2002). Residual petroleum hydrocarbons in soil and groundwater. Five
groundwater monitoring wells are currently sampled on a semi-annual basis. No NFA letter
request has been made.

e UST-K

One former 500-gal fuel 0il UST. Residual petroleum hydrocarbons in soil and groundwater. No
NFA letter request has been made.

« UST-Q

One former 1000-gal gasoline UST. Residual petroleum hydrocarbons in soil and groundwater.
Eight groundwater monitoring wells are currently sampled on quarterly basis. No NFA letter
request has been made.
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TABLE 4-3
TANK GROUPINGS
Oakland Army Base, Oakland, California

Group 4: Former Tank Sites With No Currently Identified Environmental Issues

Approximately 12 former and current buildings with small fuel oil ASTs (50 - 100 gal)
(BASELINE, 2002).

e UST-1 One former 1,000-gal fuel oil UST. NFA letter received from RWQCB.

e UST-14A One former 550-gal waste oil UST. NFA letter requested.

e UST-15 One former 12,500-gal fuel oil UST. NFA letter received from RWQCB.

e UST-17 One former 8,000-gal fuel oil UST. NFA letter received from RWQCB.

e UST-20 One former 2,000-gal diesel UST. NFA letter requested.

e UST-3 One former 250-gal fuel oil UST. NFA letter received from RWQCB.

e UST-8A One former 550-gal waste oil UST. NFA letter requested.

e UST-9 One former 2,000-gal gasoline UST. NFA letter received from RWQCB.

e UST-N One former 500-gal waste oil UST near Building 835. NFA letter requested.
Note:

(a) Location of former USTs 11/12/13 and 11A/12A/13A is addressed as a Remedial Action Plan (“RAP”) site.

(EXI A10063.00)
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TABLE 4-4
SUMMARY OF LABORATORY ANALYTICAL RESULTS FOR TARRY RESIDUE FROM
FORMER ORP /BUILDING 1 AREA
Oakland Army Base, Oakland, California

Sample ID, Collection Date, and Laboratory (b)

Universal
BLDGI1 BLDG A | BLDG 1B | BLDGIC |Tarry Sludge|  Treatment
11/9/00 2/5/01 2/5/01 2/5/01 2/4/02 Standards for
Curtis & Applied Underlying
Friedman & | Tompkins, STL Friedman & | P &Ch Hazardous
Chemical of Concern (a) Units | Bruya, Inc. Ltd. Chromalab | Bruya, Inc. | Laboratory | Constituents (c)
Metals
Barium mg/kg 11.6 NA (d) NA NA NA -
Cadmium mg/kg 11.1 NA NA NA NA -
Chromium mg/kg 3.54 NA NA NA NA -
Copper mg/kg 126 NA NA NA NA --
Lead, Total mg/kg 11,800 NA NA NA NA -
Lead, TCLP (e) mg/L NA NA NA NA 214 0.75
Nickel mg/kg 4.07 NA NA NA NA --
Vanadium mg/kg 1.12 NA NA NA NA -
Zinc mg/kg 16.4 NA NA NA NA --
Corrosivity (f)
pH pH 1.07 NA 1.3 0.56 NA -
Polychlorinated Biphenyls
PCBs mg/kg 13 NA NA NA NA 10
Polycyclic Aromatic Hydrocarbons
Acenaphthene mg/kg 210 <970 <200 48 NA 34
Anthracene mg/kg <100 <970 <200 16 NA 34
Benzo(a)anthracene mg/kg <100 <970 <200 <10 NA 34
Benzo(a)pyrene mg/kg <100 <970 <40 <10 NA 34
Benzo(b)fluoranthene mg/kg <100 <970 <200 <10 NA 6.8
Benzo(g,h,i)perylene mg/kg <100 <970 <400 <10 NA 1.8
Benzo(k)fluoranthene mg/kg <100 <970 <400 <10 NA 6.8
Chrysene mg/kg <100 <970 <200 36 NA 3.4
Dibenzofuran mg/kg 170 <970 <200 47 NA -~
Fluoranthene mg/kg 150 <970 <200 37 NA 34
Fluorene mg/kg 180 <970 <200 49 NA 34
Indeno(1,2,3-c,d)pyrene mg/kg <100 <970 <400 <10 NA 3.4
2-Methylnaphthalene mg/kg 240 <970 <200 82 NA -
Naphthalene mg/kg 1,200 <970 640 410 NA 5.6
Phenanthrene mg/kg 520 <970 250 140 NA 5.6
Pyrene mg/kg <100 <970 <200 21 NA 8.2
Dioxin-like Compounds
1,2,3,7,8-pentachlorodibenzofuran mg/kg 0.075 NA NA NA NA -
2,3,7,8-tetrachlorodibenzofuran mg/kg 0.0153 NA NA NA NA -~
Pentachlorinated dibenzofurans, Total mg/kg 0.0968 NA NA NA NA 0.001
Tetrachlorinated dibenzofurans, Total mg/kg 0.128 NA NA NA NA 0.001
Final RAP
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TABLE 4-4

SUMMARY OF LABORATORY ANALYTICAL RESULTS FOR TARRY RESIDUE FROM
FORMER ORP / BUILDING 1 AREA
Oakland Army Base, Oakland, California

Sample ID, Collection Date, and Laboratory (b)

Universal
BLDG! | BLDG A | BLDG 1B | BLDGIC |Tarry Sludge| Treatment
11/9/00 2/5/01 2/5/01 2/5/01 2/4/02 Standards for
Curtis & Applied Underlying
Friedman & | Tompkins, STL Friedman & | P & Ch Hazardous
Chemical of Concern (a) Units | Bruya, Inc. Ltd. Chromalab | Bruya, Inc. | Laboratory | Constituents (c)
Total Petroleum Hydrocarbons
TPH Gasoline mg/kg NA NA <10 NA NA --
TPH Diesel mg/kg NA NA 35,000 NA NA -
Notes:

(2) Only chemicals that have been detected in a tarry residue sample are listed.

(b) Table summarizes the laboratory analytical results of samples of tarry residues that exuded to the surface in the

crawlspace beneath Building 1.

(c) Universal treatment standards ("UTSs") apply to Resources Conservation and Recovery Act ("RCRA")
hazardous wastes that contain underlying hazardous constituents ("UHCs"). Alternative treatment standards exist
for contaminated soil that is classified as RCRA hazardous waste. Under 40 CFR § 268.49(c)(1)(A), UHCs in
contaminated soil must be treated to achieve a 90 percent reduction in constituent concentrations unless constituent
concentrations remaining in treated contaminated soil are less than ten times the relevant UTSs.

(d) NA - Sample was not analyzed for chemical of concern.

(e) Lead concentration as measured in the extract of the Toxicity Characteristic Leaching Procedure ("TCLP")

() Under 40 CFR § 261.22(a), a solid waste exhibits the corrosivity characteristc of a D002 RCRA hazardous waste
if it is aqueous and has a pH less than or equal to 2 or greater than or equal to 12.5.

(EKI A10063.00)
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TABLE 5-1
AMBIENT METAL CONCENTRATIONS IN SOIL

Oakland Army Base, Oakland, California

Background Concentration (mg/kg)
OARB (a) LBNL (b)

Metal 95th Percentile 95th Percentile Selected Value (c)
Antimony 22 5.5 2.2
Arsenic 17 19.1 17
Barium 260 -- 260
Beryllium 0.95 1.0 0.95
Cadmium 1.6 2.7 1.6
Chromium 67 99.6 67
Cobalt 19 -- 19
Copper 71 69.4 71
Lead 51 16.1 51
Manganese 960 -- 960
Mercury 0.88 0.4 0.88
Molybdenum - -- -
Nickel 79 119.8 79
Selenium 24 5.6 2.4
Silver -- 1.8 1.8
Thallium -- 27.1 27.1
Vanadium 63 -- 63
Zinc 160 106.1 160

Notes:

(a) Background concentrations for the OARB obtained from ICF Kaiser Engineers, April 1999, Attachment 4
to the Risk Assessment Work Plan, Ambient Data Analysis for Soil, Oakland Army Base, California.

(b) Background concentrations for Lawrence Berkeley National Laboratory ("LBNL") obtained from
Lawrence Berkeley National Laboratory, 1995, Protocol for Determining Background Concentrations

of Metals in Soil at Lawrence Berkeley National Laboratory.

(c) If possible, naturally occurring or background metal concentrations in soil are based on ICF Kaiser
Engineers statistical analysis of data for background soil samples collected at the OARB.

(EKI A10063.00)
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TABLE 6-2
NUMERIC VALUES OF POTENTIAL CHEMICAL-SPECIFIC ARARs (a)

Oakland Army Base, Oakland, California

Chemical of Concern

Clean Water Act

RWQCB Basin Plan
Surface Water Quality
Objectives

California Toxics Rule

Salinity
Greater than
5 parts-per-

thousand

(ng/L); (b)

Salinity
Less than
5 parts-per-
thousand

(ng/L); (b)

Human

Saltwater
(ug/L); (©  (n

Freshwater
(ng/L); ©

Health Risk

g/L); (¢)

Toxic
Substances
Control Act

(mg/kg); (d)

Metals
Antimony

~(©)

Arsenic

36

Barium

Beryllium

Cadmium

9.3

110D

Chromium, Total

50

11

Cobalt

Copper

11.8 (5

7 29

Lead

3.2(D)

3.2(H) 5.6

Manganese

Mercury

0.025 (g)

0.025 (g) 0.025

Molybdenum

Nickel

158

56 7.1

Selenium

5 71

Silver

41(H

1.2 23

Thallium

Vanadium

Zinc

106 (%, h)

58 58

Volatile Organic Compounds

1,1,2,2-tetrachloroethane

1,1,2-trichloroethane

1,1-dichloroethane

1,1-dichloroethene

1,2,3-trichloropropane

1,2,4-trimethylbenzene

1,2-dichloroethane

1,2-dichloropropane

1,3,5-trimethylbenzene

Acetone

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chloroform

Dibromochloromethane

cis-1,2-dichloroethene

trans-1,2-dichloroethene

(EKI A10063.00)

1of5

Final RAP
27 September 2002




NUMERIC VALUES OF POTENTIAL CHEMICAL-SPECIFIC ARARs (a)
Oakland Army Base, Oakland, California

TABLE 6-2

Clean Water Act
RWQCB Basin Plan
Surface Water Quality California Toxics Rule
Objectives
Salinity Salinity
Greater than Less than Toxic
5 parts-per- 5 parts-per- Human Substances
thousand thousand Freshwater  Saltwater ~Health Risk| Control Act
Chemical of Concern (ng/L); ()  (ug/L); (®) | (g/L);(©)  (ug/L); () (rg/L); (o) | (mgkg); (d)
Volatile Organic Compounds
Ethylbenzene - -- - - 3,100 —
Isopropylbenzene (Cumene) - -- - - - -
Methyl ethyl ketone - - - - - -
Methyl isobutyl ketone -- - -- - - -
Methyl tertiary butyl ether -- - -- - - -
Methylene chloride - - - - 4.7 -
n-propylbenzene -- - - - - -
p-cymene (p-isopropyltoluene) - -- -- - - -
n-butylbenzene - -- -- - - -
sec-butylbenzene -- -- - - - -
tert-butylbenzene -- -- - - - -
Tetrachloroethene - - - - 0.8 -
Toluene - -- -- - 6,800 -
Trichloroethene - - - - 2.7 -
Trichlorofluoromethane -- - -- -- - —
Vinyl chloride - - - - 2 -
Xylenes, Total -- - - . — -
Semi-volatile Organic Compounds
Acenaphthene - - - -- 1,200 -
Acenaphthylene -- -- - - - --
Anthracene -- -- . - 9,600 -
Benzidine -- - - - 0.00012 -
Benzo(a)anthracene - - - - 0.0044 -
Benzo(a)pyrene - - - - 0.0044 -
Benzo(b)fluoranthene - - - - 0.0044 -
Benzo(b,k)fluoranthene - - - - 0.0044 -
Benzo(g,h,i)perylene -- - -- - - -
Benzo(k)fluoranthene - - - - 0.0044 -
Bis(2-ethylhexyl)phthalate - - - -- 1.8 —
Chrysene -- -- - - 0.0044 -
Dibenz(a,h)anthracene - - - - 0.0044 -
Fluoranthene - -- - - 300 -
Fluorene -- - -- - 1,300 -
Hexachlorobutadiene - - - - 0.44 -
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TABLE 6-2
NUMERIC VALUES OF POTENTIAL CHEMICAL-SPECIFIC ARARsS (a)
Oakland Army Base, Oakland, California

Clean Water Act
RWQCB Basin Plan
Surface Water Quality California Toxics Rule
Objectives
Salinity Salinity
Greater than Less than Toxic
5 parts-per- 5 parts-per- Human Substances
thousand thousand Freshwater ~ Saltwater Health Risk| Control Act
Chemical of Concern (ng/L); ®)  (ug/L); (0) | (ug/L)(©)  (ng/L) () (ng/L); (o) | (mgke); (d)
Semi-volatile Organic Compounds
Indeno(1,2,3-c,d)pyrene - - - - 0.0044 -
Naphthalene -- - - -- - -
Phenanthrene -- - - -- -- --
Pyrene -- -- - - 960 o=
Total Petroleum Hydrocarbons
TPH Diesel -- - -~ - -- --
TPH Gasoline -- - - - - -
TPH Motor Oil -- - - - -- -
TPH Recoverable -- - -- - -- --
PCBs, Pesticides, and Herbicides
Aldrin -- -- -- - 0.00013 --
Alpha BHC -- - - - 0.0039 -
Alpha endosulfan (Endosulfan I) - - 0.056 0.0087 110
Alpha chlordane - -- 0.0043 0.09 0.00057 -
Gamma chlordane - - 0.0043 0.09 0.00057 -
Dieldrin - - 0.056 0.0019 0.00014 -
Endosulfan sulfate -- -- 0.056 0.0087 110 --
Endrin - - 0.036 0.0023 0.76 -
Endrin aldehyde -- -- -- -- 0.76 -
Endrin ketone -- - - - -- -
Gamma BHC (Lindane) -- - -- - 0.019 -
Heptachlor -- - 0.0038 0.0036 0.00021 -
Heptachlor epoxide -- -- 0.0038 0.0036 0.0001 -
4,4'-DDD -- - - -- 0.00083 -
4,4'-DDE - - -- - 0.00059 -
4,4'-DDT - -- 0.001 0.001 0.00059 -
Pentachlorophenol - - 15 79 0.28 -
Toxaphene T - 0.0002 0.0002 0.00073 -
PCB-1248 (Aroclor 1248) -- -- 0.014 0.03 0.00017 1,25
PCB-1260 (Aroclor 1260) - - 0.014 0.03 0.00017 1,25
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TABLE 6-2
NUMERIC VALUES OF POTENTIAL CHEMICAL-SPECIFIC ARARs (a)
Oakland Army Base, Oakland, California

Clean Water Act
RWQCB Basin Plan
Surface Water Quality California Toxics Rule
Objectives
Salinity Salinity
Greater than Less than Toxic
5 parts-per- S parts-per- Human Substances
thousand thousand Freshwater Saltwater  Health Risk| Control Act
Chemical of Concern (ng/L); ®  (ugL); () | (rgL) () (ug/L); (©)  (ug/l); (c) | (mghke); (d)

Dioxin-like Compounds

1,2,3,4,6,7,8-heptachlorodibenzofuran - - - - - --

1,2,3,4,6,7,8-heptachlorodibenzo-p-dioxin - --

1,2,3,4,7,8,9-heptachlorodibenzofuran - - -- - - -

1,2,3,4,7,8-hexachlorodibenzofuran - - -- - - -

1,2,3,6,7,8-hexachlorodibenzofuran - -- -- - - --

1,2,3,6,7,8-hexachlorodibenzo-p-dioxin - -

1,2,3,7,8,9-hexachlorodibenzofuran - - -- - - -

1,2,3,7,8,9-hexachlorodibenzo-p-dioxin - -

1,2,3,7,8-pentachlorodibenzofuran - --

1,2,3,7,8-pentachlorodibenzo-p-dioxin - --

2,3,4,6,7,8-hexachlorodibenzofuran - -- - - - -

2,3,4,7,8-pentachlorodibenzofuran -- --

2,3,7,8-tetrachlorodibenzofuran - -

2,3,7,8-tetrachlorodibenzo-p-dioxin - -

Heptachlorinated dibenzofurans, Total - -

Heptachlorinated dibenzo-p-dioxins, Total - -

Hexachlorinated dibenzofurans, Total -

Hexachlorinated dibenzo-p-dioxins, Total - -

Octachlorodibenzofuran -

Octachlorodibenzo-p-dioxin --

Pentachlorinated dibenzofurans, Total - -

Pentachlorinated dibenzo-p-dioxins, Total - --

Tetrachlorinated dibenzofurans, Total -

Tetrachlorinated dibenzo-p-dioxins, Total - -
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TABLE 6-2
NUMERIC VALUES OF POTENTIAL CHEMICAL-SPECIFIC ARARs (a)
Oakland Army Base, Oakland, California

Notes:
(a) Numeric values for chemical-specific ARARs are listed in this table.

ng/L = microgram per liter
mg/kg = milligram per kilogram

(b) Water quality objectives for surface waters are from Table 3-3 and 3-4 of RWQCB Water Quality Control Plan, San Francisco
Bay Basin, amended 16 April 1997 ("Basin Plan"). Values are for chronic toxicity to aquatic organisms, except for total
polycyclic aromatic hydrocarbon criteria which are for protection of human health, based on setting the acceptable lifetime risk for
cancer to one-in-a-million (i.e., 0.031 ug/L for salinity greater and less than 5 parts-per-thousand).

(c) California Toxic Rule water quality criteria listed are freshwater and saltwater aquatic toxicity standards, using 4 days of
continuous exposure. Human health standards are for one-in-a-million risk for consumption of water and organisms. Values are
from 40 CFR §131.38, Establishment of Numeric Criteria for Priority Toxic Pollutants for the State of California.

(d) TSCA specifies cleanup and disposal provisions for Lead-containing soil, PCB-containing soil, and other types of remediation
wastes. Subpart D sets cleanup levels for high occupancy areas (e.g., residence) and low occupancy areas (e.g., unoccupied area
outside a building). The cleanup level for unrestricted use of high occupancy areas is 1 mg/kg of PCBs in soil and the cleanup level
for unrestricted use of low occupancy areas is 25 mg/kg of PCBs in soil. A PCB cleanup level of 10 mg/kg for high occupancy
areas is permissable if the areas impacted by PCBs are capped and accompanied by land use restrictions. Higher cleanup levels
for low occupancy areas are also allowed if the areas impacted by PCBs are either fenced or capped and accompanied by land use
restrictions. The PCB cleanup level for low occupancy areas is 50 mg/kg for areas that are fenced and 100 mg/kg for areas that are
capped and where land use restrictions are placed into effect.

(e) Hyphen indicates no value is provided in the reference.
(f) Value listed is a function of hardness. Value shown is based on a hardness of 100 mg/L as calcium carbonate.

(g) U.S. EPA water quality criterion for mercury is 0.012 pg/L, which is below typical analytical method reporting limit of
0.025 pg/L. An objective of 0.012 pg/L is desirable.

(h) Zinc value revised in 1997 amendments to RWQCB Basin Plan.
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TABLE 6-3

NUMERIC VALUES OF POTENTIAL ACTION-SPECIFIC ARAR:s (a)

Oakland Army Base, Oakland, California

Characteristic Hazardous Waste Classification Universal
Treatment East Bay
Toxicity Standards for Municipal
Characteristic ~ Soluble Threshold Total Threshold Underlying Utility District
Leaching Limit Limit Hazardous Discharge
Procedure Concentration Concentration Constituents Limitations to
("TCLP") ("STLC") {("TTLC") (mg/kg or Sanitary Sewer
Chemical of Concern (mg/L); (b) (mg/L); (b) (mg/kg); (b) | mg/L TCLP); (c)| (mg/L); (d)
Metals
Antimony - (e) 15 500 1.15(f) --
Arsenic 5 5 500 5(f) 2
Barium 100 100 10,000 21 (H) -
Beryllium - 0.75 75 1.22 (D --
Cadmium 1 1 100 0.11 () 1
Chromium, Total 5 5 2,500 0.60 (f) 2
Cobalt - 80 8,000 - -
Copper - 25 2,500 (g) - 5
Lead 5 5 1,000 (g) 0.75 (f) 2
Manganese - - - -- -
Mercury 0.2 0.2 20 0.025 () 0.05
Molybdenum -- 350 3,500 -- -
Nickel - 20 2,000 (g) 11 () 5
Selenium 1 1 100 5.7 -
Silver 5 5 500 0.14 (f) 1
Thallium -- 7 700 0.20 (f) -
Vanadium - 24 2,400 1.6 (H --
Zinc - 250 5,000 43 5
Volatile Organic Compounds
1,1,2,2-tetrachloroethane -- - - 6.0 -
1,1,2-trichloroethane - - - 6.0 -
1,1-dichloroethane - - - 6.0 -
1,1-dichloroethene 0.7 - - 6.0 --
1,2,3-trichloropropane - - -- 30 --
1,2,4-trimethylbenzene - - - - -
1,2-dichloroethane 0.5 - -- 6.0 -
1,2-dichloropropane - - - 18 --
1,3,5-trimethylbenzene - -- -- - -
Acetone - - - 160 -
Benzene 0.5 - - 10 --
Bromodichloromethane - - - 15 -
Carbon disulfide - - - 4.8 (f) -
Carbon tetrachloride 0.5 - - 6.0 -
Chloroform 6.0 - - 6.0 -
Dibromochloromethane - - - 15 -
cis-1,2-dichloroethene - - - - -
trans-1,2-dichloroethene -- - - 30 -
Ethylbenzene - - - 10 -
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TABLE 6-3

NUMERIC VALUES OF POTENTIAL ACTION-SPECIFIC ARARs (a)

Oakland Army Base, Oakland, California

Characteristic Hazardous Waste Classification Universal
Treatment East Bay
Toxicity Standards for Municipal
Characteristic ~ Soluble Threshold Total Threshold Underlying Utility District
Leaching Limit Limit Hazardous Discharge
Procedure Concentration Concentration Constituents Limitations to
("TCLP") ("STLC") ("TTLC") (mg/kg or Sanitary Sewer
Chemical of Concern (mg/L); (b) (mg/L); (b) (mg/kg); (b) | mg/L TCLP); (c) | (mg/L); (d)
Volatile Organic Compounds
Isopropylbenzene (Cumene) -- - -- -- -
Methyl ethyl ketone 200 - - 36 -
Methyl isobutyl ketone - -- -- 33 --
Methyl tertiary butyl ether - -- - - -
Methylene chloride - -- - 30 -
n-propylbenzene -- -- - - -
p-cymene (p-isopropyltoluene) - -- - - -
n-butylbenzene - -- - - -
sec-butylbenzene - -- - - -
tert-butylbenzene -- - - - -
Tetrachloroethene 0.7 - - 6.0 -
Toluene - - - 10 -
Trichloroethene 0.5 204 2,040 6.0 -
Trichlorofluoromethane -- -- -- 30 -
Vinyl chloride 0.2 - - 6.0 -
Xylenes, Total - - - 30 -
Semi-volatile Organic Compounds
Acenaphthene - - - 3.4 -
Acenaphthylene - - -- 3.4 --
Anthracene -- -- - 3.4 —
Benzidine -- - - - -
Benzo(a)anthracene -- - -- 3.4 -
Benzo(a)pyrene -- -- -- 34 --
Benzo(b)fluoranthene -- - - 6.8 -
Benzo(b,k)fluoranthene - -- - - -
Benzo(g,h,i)perylene - -- -- 1.8 --
Benzo(k)fluoranthene - -- -- 6.8 -
Bis(2-ethylhexyl)phthalate - - - 28 --
Chrysene -- - -- 34 -
Dibenz(a,h)anthracene - - - 8.2 -
Fluoranthene - -- - 34 -
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TABLE 6-3

NUMERIC VALUES OF POTENTIAL ACTION-SPECIFIC ARARs (a)

Oakland Army Base, Oakland, California

Characteristic Hazardous Waste Classification Universal
Treatment East Bay
Toxicity Standards for Municipal
Characteristic ~ Soluble Threshold Total Threshold Underlying Utility District
Leaching Limit Limit Hazardous Discharge
Procedure Concentration Concentration Constituents Limitations to
("TCLP") ("STLC") ("TTLC") (mg/kg or Sanitary Sewer
Chemical of Concern (mg/L); (b) (mg/L); (b) (mg/kg); () | mg/L TCLP); (¢)| (mg/L); (d)
Semi-volatile Organic Compounds
Fluorene -- -- - 34 -
Hexachlorobutadiene - - -- 5.6 -
Indeno(1,2,3-c,d)pyrene - -- -- 3.4 -
Naphthalene - - - 5.6 --
Phenanthrene == -- -- 5.6 -
Pyrene - - - 8.2 -
Total Petroleum Hydrocarbons
TPH Diesel - - - - -
TPH Gasoline - -- -- - --
TPH Motor Oil - - -- - -
TPH Recoverable - -- -- -- -
PCBs, Pesticides, and Herbicides
Aldrin -- 0.14 1.4 0.066 -
Alpha BHC -- -- -- 0.066 -
Alpha endosulfan (Endosulfan I) -- - -- 0.066 -
Alpha chlordane 0.03 0.25 25 0.26 -
Gamma chlordane 0.03 0.25 2.5 0.26 --
Dieldrin -- 0.8 8 0.13 -
Endosulfan sulfate -- -- -- 0.066 -
Endrin -- 0.02 0.2 0.13 -
Endrin aldehyde -~ -- - 0.13 -
Endrin ketone -- -- - -- --
Gamma BHC (Lindane) 0.4 0.4 4 0.066 -
Heptachlor 0.008 0.47 4.7 0.066 -
Heptachlor epoxide 0.008 - - 0.066 -
4,4-DDD - 0.1 1 0.087 -
4.4'-DDE - 0.1 1 0.087 --
4,4'-DDT - 0.1 1 0.087 -
Pentachiorophenol 100 1.7 17 7.4 -
Toxaphene 0.5 0.5 5 2.6 --
PCB-1248 (Aroclor 1248) - 5(h) 50 (h) 10 (h) -
PCB-1260 (Aroclor 1260) - 5 (h) 50 (h) 10 (h) -
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TABLE 6-3

NUMERIC VALUES OF POTENTIAL ACTION-SPECIFIC ARAR:s (2)

Oakland Army Base, Oakland, California

Characteristic Hazardous Waste Classification Universal
Treatment East Bay
Toxicity Standards for Municipal
Characteristic ~ Soluble Threshold Total Threshold Underlying Utility District
Leaching Limit Limit Hazardous Discharge
Procedure Concentration Concentration Constituents Limitations to
("TCLP") ("STLC") ("TTLC") (mg/kg or Sanitary Sewer
Chemical of Concern (mg/L); (b) (mg/L); (b) (mg/kg); (b) | mg/L TCLP); (c)| (mg/L); (d)
Dioxin-like Compounds
1,2,3,4,6,7,8-heptachlorodibenzofuran - - - 0.0025 -
1,2,3.,4,6,7,8-heptachlorodibenzo-p-dioxin - - - 0.0025 -
1,2,3,4,7,8,9-heptachlorodibenzofuran - - - - -
1,2,3,4,7,8-hexachlorodibenzofuran - - - - -
1,2,3,6,7,8-hexachlorodibenzofuran - - - - -
1,2,3,6,7,8-hexachlorodibenzo-p-dioxin - - - - -
1,2,3,7,8,9-hexachlorodibenzofuran - - - - -
1,2,3,7,8,9-hexachlorodibenzo-p-dioxin - - -- - -
1,2,3,7,8-pentachlorodibenzofuran - - - - -
1,2,3,7,8-pentachlorodibenzo-p-dioxin -- -- - - -
2,3,4,6,7,8-hexachlorodibenzofuran - - - - -
2,3,4,7,8-pentachlorodibenzofuran - - - - -
2,3,7,8-tetrachlorodibenzofuran - - - - -
2,3,7,8-tetrachlorodibenzo-p-dioxin - - -- - -
Heptachlorinated dibenzofurans, Total -- -- - - -
Heptachlorinated dibenzo-p-dioxins, Total - -- - - -
Hexachlorinated dibenzofurans, Total - - - 0.001 -
Hexachlorinated dibenzo-p-dioxins, Total -- - - 0.001 --
Octachlorodibenzofuran -- - - 0.005 -
Octachlorodibenzo-p-dioxin -- -- -~ 0.005 --
Pentachlorinated dibenzofurans, Total - - - 0.001 -
Pentachlorinated dibenzo-p-dioxins, Total -- -- - 0.001 --
Tetrachlorinated dibenzofurans, Total - - - 0.001 -
Tetrachlorinated dibenzo-p-dioxins, Total -- -- - 0.001 --
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TABLE 6-3

NUMERIC VALUES OF POTENTIAL ACTION-SPECIFIC ARAR:s (a)
Oakland Army Base, Oakland, California

Non-hazardous Waste Classification
Designated Waste Non-hazardous Solid Waste
TTLC TTLC
TCLP Maximum STLC Maximum  Maximum |STLC Maximum  Maximum
Concentration  Concentration  Concentration | Concentration Concentration
Permissible Permissible Permissible Permissible Permissible
Chemical of Concern (mg/L); (@) (mg/L); (i) (mg/kg); (i) (mg/L); (i) (mg/kg); (i)
Metals
Antimony -- 15 500 - -
Arsenic 5 5 500 - -
Barium 100 100 10,000 - --
Beryllium -- 0.75 75 -- -
Cadmium 1 1 100 0.05 0.5
Chromium, Total 560 2,500 0.5 5
Cobalt - 80 8,000 - -
Copper -- 25 2,500 (g) 20 200
Lead 5 5 1,000 (g) 1.5 15
Manganese -- - -- - -
Mercury 0.2 0.2 20 0.02 0.2
Molybdenum -- 350 3,500 - --
Nickel - 20 2,000 (g) 1 10
Selenium 1 1 100 - -
Silver 5 5 500 - -
Thallium - 7 700 - -
Vanadium - 24 2,400 - -
Zinc -- 250 5,000 200 2,000
Volatile Organic Compounds
1,1 ,2_,2-tetrachloroethane - - - - --
1,1,2-trichloroethane - - - - -
1,1-dichloroethane - - - - -
1,1-dichloroethene -- - - - -
1,2,3-trichloropropane - -- -~ -- o
1,2,4-trimethylbenzene -- - - - -
1,2-dichloroethane 0.5 - - - -
1,2-dichloropropane - - - - -~
1,3,5-trimethylbenzene - - - - -
Acetone - - - - -
Benzene 0.5 - 10 - ND (j)
Bromodichloromethane - -- - - -
Carbon disulfide - - - - -
Carbon tetrachloride 0.5 - 10 - -
Chloroform 6.0 - - -- -
Dibromochloromethane - - - - -
cis-1,2-dichloroethene -- - - - .
trans-1,2-dichloroethene -- -- - - -
Ethylbenzene -- - - - -
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TABLE 6-3

NUMERIC VALUES OF POTENTIAL ACTION-SPECIFIC ARARs (a)
Oakland Army Base, Oakland, California

Chemical of Concern

Non-hazardous Waste Classification

Designated Waste

Non-hazardous Solid Waste

TCLP Maximum STLC Maximum

Concentration
Permissible

(mg/L); (i)

Concentration
Permissible
(mg/L); ()

TTLC
Maximum
Concentration
Permissible

(mg/kg); (i)

TTLC
STLC Maximum  Maximum

Concentration
Permissible

(mg/L); (1)

Concentration
Permissible

(mg/kg); (1)

Volatile Organic Compounds

Isopropylbenzene (Cumene)

Methyl ethyl ketone

Methyl isobutyl ketone

Methyl tertiary butyl ether

Methylene chloride

n-propylbenzene

p-cymene (p-isopropyltoluene)

n-butylbenzene

sec-butylbenzene

tert-butylbenzene

Tetrachloroethene

Toluene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

Semi-volatile Organic Compounds

Acenaphthene

Acenaphthylene

Anthracene

Benzidine

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(b,k)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Bis(2-ethylhexyl)phthalate

Chrysene

Dibenz(a,h)anthracene

Fluoranthene
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TABLE 6-3

NUMERIC VALUES OF POTENTIAL ACTION-SPECIFIC ARARs (a)

Oakland Army Base, Oakland, California

Non-hazardous Waste Classification
Designated Waste Non-hazardous Solid Waste
TTLC TTLC
TCLP Maximum STLC Maximum  Maximum |STLC Maximum  Maximum
Concentration  Concentration  Concentration | Concentration  Concentration
Permissible Permissible Permissible Permissible Permissible
Chemical of Concern (mg/L); () (mg/L); (i) (mg/kg); (i) (mg/L); (i) (mg/kg); (1)
Semi-volatile Organic Compounds
Fluorene - - - - .-
Hexachlorobutadiene -- - -- - -
Indeno(1,2,3-c,d)pyrene - -- - - -
Naphthalene -- -- - - -
Phenanthrene -- -- - - -
Pyrene - - - - -
Total Petroleum Hydrocarbons
TPH Diesel - -- 20,000 -- 100
TPH Gasoline - - 5,900 - ND
TPH Motor Oil -- -- 10,000 - -
TPH Recoverable - -- -- - -
PCB:s, Pesticides, and Herbicides
Aldrin - 0.14 1.4 - -
Alpha BHC -- -- - - -
Alpha endosulfan (Endosulfan I) - -- - - -
Alpha chlordane 0.03 0.25 2.5 - -
Gamma chlordane 0.03 0.25 2.5 - -
Dieldrin - 0.8 8 - -
Endosulfan sulfate -- -- -- - -
Endrin 0.02 0.02 0.2 - -
Endrin aldehyde -- - - - -
Endrin ketone - -- -- -- -
Gamma BHC (Lindane) 0.4 0.4 4 - -
Heptachlor 0.008 0.47 4.7 - -
Heptachlor epoxide -- -- - - -
4,4-DDD - 0.1 1 - -
4,4'-DDE - 0.1 1 - -
4,4'-DDT - 0.1 1 - -
Pentachlorophenol 100 1.7 17 - -
Toxaphene 0.5 0.5 5 - -
PCB-1248 (Aroclor 1248) - 5 (h) 50 (h) - -
PCB-1260 (Aroclor 1260) -- 5(t) 50 (h) - -
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TABLE 6-3
NUMERIC VALUES OF POTENTIAL ACTION-SPECIFIC ARARs (a)
Oakland Army Base, Oakland, California

Chemical of Concern

Non-hazardous Waste Classification

Designated Waste

Non-hazardous Solid Waste

Concentration
Permissible

(mg/L); (i)

Concentration
Permissible

(mg/L); (i)

TTLC

TCLP Maximum STLC Maximum  Maximum

Concentration
Permissible

(mg/kg); (D)

TTLC

STLC Maximum  Maximum

Concentration
Permissible

(mg/L); ()

Concentration
Permissible

(mg/kg); (1)

Dioxin-like Compounds

1,2,3,4,6,7,8-heptachlorodibenzofuran

1,2,3,4,6,7,8-heptachlorodibenzo-p-dioxin

1,2,3,4,7,8,9-heptachlorodibenzofuran

1,2,3,4,7,8-hexachlorodibenzofuran

1,2,3,6,7,8-hexachlorodibenzofuran

1,2,3,6,7,8-hexachlorodibenzo-p-dioxin

1,2,3,7,8,9-hexachlorodibenzofuran

1,2,3,7,8,9-hexachlorodibenzo-p-dioxin

1,2,3,7,8-pentachlorodibenzofuran

1,2,3,7,8-pentachlorodibenzo-p-dioxin

2,3,4,6,7,8-hexachlorodibenzofuran

2,3,4,7,8-pentachlorodibenzofuran

2,3,7,8-tetrachlorodibenzofuran

2,3,7,8-tetrachlorodibenzo-p-dioxin

Heptachlorinated dibenzofurans, Total

Heptachlorinated dibenzo-p-dioxins, Total

Hexachlorinated dibenzofurans, Total

Hexachlorinated dibenzo-p-dioxins, Total

Octachlorodibenzofuran

Octachlorodibenzo-p-dioxin

Pentachlorinated dibenzofurans, Total

Pentachlorinated dibenzo-p-dioxins, Total

Tetrachlorinated dibenzofurans, Total

Tetrachlorinated dibenzo-p-dioxins, Total
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TABLE 6-3
NUMERIC VALUES OF POTENTIAL ACTION-SPECIFIC ARARs (a)
Oakland Army Base, Oakland, California

Notes:
(a) Numeric values for action-specific ARARs are listed in this table. See Table 6-1 for complete listing and synopses of
ARARSs and TBC:s.
mg/L = milligram per liter
mg/kg = milligram per kilogram

(b) Waste classification criteria are from 22 CCR 66261.24.

(c) Universal treatment standards for underlying hazardous constituents from 40 CFR 268.48(a). Unless otherwise noted, values are
in units of mg/kg.

(d) East Bay Municipal Utility District Ordinance 311 states limitations on wastewater discharges. Ordinance No. 311 limits the
discharge to the sanitary sewer. The stated values listed in Ordinance 311 may be revised in a site-specific permit.

(e) Hyphen indicates no value is provided in the reference.
(f) Values noted are in units of mg/L as measured in the Toxicity Characteristic Leaching Procedure extract.

(g) Pursuant to HSC §25157.8, additional criteria pertain to the management of lead, copper, or nickel contaminated waste. Waste
containing total lead greater than 350 mg/kg, copper greater than 2,500 mg/kg, or nickel greater than 2,000 mg/kg must be
disposed at a permitted hazardous waste management facility, unless the waste discharge requirements and solid waste facility
permit of a non-hazardous waste management facility specifically allow for the disposal of these types of wastes. HSC
§25157.8 remains in effect until 1 July 2006, and as of that date is repealed unless a later statute is enacted that repeals or
extends the 1 July 2006 sunset provision.

(h) For PCBs, the value listed is the sum of all PCB isomers, or all Aroclors. For the universal treatment standards for underlying
hazardous constituents, the standard is temporarily deferred for soil exhibiting a hazardous characteristic due to D004
through D011 only.

(i) Non-hazardous waste disposal requirements are from Waste Management Altamont Landfill and Resource Recovery F acility
Waste Acceptance Criteria, revised June 1999. Waste Management operates Class II and Class III waste management units at its
Altamont facility. Values listed are specific to Waste Management's Altamont facility. Acceptance of wastes are at the discretion
of permitted waste management facility. Consequently, non-hazardous waste disposal requirements may vary by facility.

(j) ND = None Detected. Disposal requirements state that chemical must be at non-detectable concentrations. Analytical method
reporting limits are not specified.
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TABLE 7-1

NON-CARCINOGENIC HUMAN HEALTH TOXICITY VALUES FOR
CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER
Oakland Army Base, Oakland, California

Chronic
Chronic Oral Inhalation
Reference Dose | Reference Dose
Chemical of Concern (mg/kg-day) (mg/kg-day) Potential Health Effect Reference
Metals
Antimony 0.0004 - Longevity, blood glucose IRIS
Arsenic 0.0003 - Hyperpigmentation, keratosis IRIS
Barium 0.07 0.00014 -- IRIS
Beryllium 0.002 0.0000057 Small intestinal lesions IRIS
Cadmium 0.0005 - Significant proteinuria IRIS
Chromium (IIT) 1.5 - No effects observed IRIS
Chromium (VI) 0.003 0.0000023 Nasal septum atrophy IRIS
Cobalt 0.06 - -- NCEA
Copper 0.037 - - HEAST
Lead - -- - -
Manganese 0.14 0.000014 Central Nervous System effects IRIS
Mercury 0.000086 0.000086 Hand tremor, memory disturbance IRIS
Molybdenum 0.005 -- Increased uric acid levels IRIS
Nickel 0.02 - Decreased body and organ weights IRIS
Selenium 0.005 - Clinical selenosis IRIS
Silver 0.005 - Argyria IRIS
Thallium 0.00007 - Liver and blood effects IRIS (b)
Vanadium 0.0070 -- -- HEAST
Zinc 0.3 - Decreased blood enzyme IRIS
Volatile Organic Compounds
1,1,2,2-tetrachloroethane 0.06 - -- NCEA
1,1,2-trichloroethane 0.004 - Clinical serum chemistry IRIS
1,1-dichloroethane 0.1 -- - HEAST
1,1-dichloroethene 0.009 - Hepatic lesions IRIS
1,2,3-trichloropropane 0.006 -- Reduction in red cell mass IRIS
1,2,4-trimethylbenzene 0.05 0.0017 - NCEA
1,3,5-trimethylbenzene 0.05 0.0017 - NCEA
1,2-dichloropropane -- 0.0011 Hyperplasia of the nasal mucosa IRIS
1,2-dichloroethane 0.03 0.0014 - NCEA
Acetone 0.1 - Increased liver and kidney weight IRIS
Benzene 0.003 0.0017 (c) -- NCEA
Bromodichloromethane 0.02 - Renal cytomegaly IRIS
Final RAP
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TABLE 7-1

NON-CARCINOGENIC HUMAN HEALTH TOXICITY VALUES FOR
CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER
Oakland Army Base, Oakland, California

Chronic
Chronic Oral Inhalation
Reference Dose | Reference Dose
Chemical of Concern (mg/kg-day) (mg/kg-day) Potential Health Effect Reference
Volatile Organic Compounds
Carbon disulfide 0.1 0.2 Fetal toxicity, nervous system IRIS
Carbon tetrachloride 0.0007 - Liver lesions IRIS
Chloroform 0.01 - Marked fatty cyst formation in liver IRIS
cis-1,2-dichloroethene 0.01 - Decreased hemoglobin HEAST
trans-1,2-dichloroethene 0.02 - Serum alkaline phosphatase IRIS
Dibromochloromethane 0.02 - Hepatic lesions IRIS
Ethylbenzene 0.1 0.29 Liver and kidney toxicity IRIS
Isopropylbenzene (cumene) 0.1 0.11 Increased kidney weight IRIS
Methyl ethyl ketone 0.6 0.29 Decreased fetal birth weight IRIS
Methyl isobutyl ketone 0.08 - Increased liver and kidney weight HEAST
Methyl teriary butyl ether 0.86 0.86 Increased liver and kidney weights IRIS
Methylene chloride 0.06 0.86 Liver toxicity IRIS/ HEAST
n-butylbenzene 0.01 - - NCEA
n-propylbenzene 0.01 - -- NCEA
p-cymene (p-isopropyltoluene) 0.1 0.114 Increased kidney weight IRIS
sec-butylbenzene 0.01 - -- NCEA
tert-butylbenzene 0.01 - -- NCEA
Tetrachloroethene 0.01 - Hepatotoxicity and weight gain IRIS
Toluene 0.2 0.11 Liver and kidney weight changes IRIS
Trichloroethene 0.006 - -- PRG
Trichlorofluoromethane 0.3 -- Survival and histopathology IRIS
Vinyl chloride 0.003 0.029 Liver cell polymorphism IRIS
Xylenes, Total 2 - Hyperactivity IRIS
Semi-volatile Organic Compounds
Acenaphthene 0.06 - Hepatotoxicity IRIS
Acenaphthylene - - - -
Anthracene 0.3 - No observed effects IRIS
Benzidine 0.003 - Brain cell vacuolization IRIS
Benzo(b)anthracene -- - -- -
Benzo(b)pyrene -- - - -
Benzo(c)fiuoranthene -- - -- -
Benzo(b,k)fluoranthene -- - - --
Benzo(g,h,1)perylene -- - -- -
Final RAP
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TABLE 7-1

NON-CARCINOGENIC HUMAN HEALTH TOXICITY VALUES FOR
CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER
Oakland Army Base, Oakland, California

Chronic
Chronic Oral Inhalation
Reference Dose | Reference Dose
Chemical of Concern (mg/kg-day) (mg/kg-day) Potential Health Effect Reference
Semi-volatile Organic Compounds
Benzo(k)fluoranthene - - -- -
Bis(2-ethylhexyl)phthalate 0.02 - Increased relative liver weight IRIS
Chrysene -- - - --
Dibenz(a,h)anthracene - - -- --
Fluoranthene 0.04 - Nephropathy IRIS
Fluorene 0.04 - Decreased red blood cells IRIS
Hexachlorobutadiene 0.0003 - -- NCEA
Indeno(1,2,3-c,d)pyrene -- - - -
Naphthalene 0.02 0.00086 Decreased body weight IRIS
Phenanthrene 0.3 - - (d)
Pyrene 0.03 -- Kidney effects IRIS
Total Petroleum Hydrocarbons
TPH Diesel -~ - -- --
TPH Gasoline -- - -- --
TPH Motor Oil -- - -- --
TPH Recoverable -- - - --
PCBs, Pesticides, and Herbicides
Aldrin 0.00003 - Liver toxicity IRIS
Alpha BHC 0.0003 - -- (e)
Alpha endosulfan (Endosulfan I) 0.006 - Reduced body weight IRIS (f)
Alpha chlordane 0.0005 0.0002 Hepatic necrosis IRIS (g)
Gamma chlordane 0.0005 0.0002 Hepatic necrosis IRIS (g)
Dieldrin 0.00005 - Liver lesions IRIS
Endosulfan sulfate 0.006 - Reduced body weight IRIS (f)
Endrin 0.0003 - Liver lesions IRIS
Endrin aldehyde 0.0003 - - IRIS (h)
Endrin ketone 0.0003 - -- IRIS (h)
Gamma BHC (Lindane) 0.0003 - Liver and kidney toxicity IRIS
Heptachlor 0.0005 - Increases liver weight IRIS
Heptachlor epoxide 0.000013 - Increased liver-to-body weight IRIS
4,4-DDD 0.0005 - - (1)
Final RAP
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TABLE 7-1

NON-CARCINOGENIC HUMAN HEALTH TOXICITY VALUES FOR
CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER

Oakland Army Base, Oakland, California

Chronic
Chronic Oral Inhalation
Reference Dose | Reference Dose
Chemical of Concern (mg/kg-day) (mg/kg-day) Potential Health Effect Reference

PCBs, Pesticides, and Herbicides

4,4-DDE 0.0005 - - @

4.4'-DDT 0.0005 - Liver lesions IRIS

Pentachlorophenol - 0.03 Liver and kidney pathology IRIS

Toxaphene - - - -

PCB-1248 (Aroclor 1248) - - - -

PCB-1260 (Aroclor 1260) - - - -
Dioxin-like Compounds

2,3,7,8-tetrachlorodibenzo-p-dioxin -- - - --
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TABLE 7-1
NON-CARCINOGENIC HUMAN HEALTH TOXICITY VALUES FOR

CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER
Oakland Army Base, Oakland, California

Notes:

(a) Abbreviations used in this table are as follows:

4,4-DDD 1,1-dichloro-2,2-di(4-chlorophenyl)ethane
4,4'-DDE 1,1-dichloro-2,2-bis(4-chlorophenyl)ethane
4,4-DDT 1,1,1-trichloro-2,2-bis(4-chlorophenyl)ethane
HEAST  Health Effects Assessment Summary Table

IRIS Integrated Risk Information System

NCEA National Center for Environmental Assessment
OEHHA  Office of Environmental Health Hazard Assessment
PCB polychlorinated biphenyl

(b) No reference dose for thallium was available in IRIS, HEAST, or from NCEA. Instead, the reference dose for thallium sulfate
corrected for the molecular weight difference was used.

(c) The reference dose used for benzene is based on a subchronic inhalation reference dose from NCEA divided by a factor

of 10 for conversion to a chronic reference dose.

(d) No reference dose for phenanthrene was available. At the suggestion of U.S. EPA Superfund Technical Support staff, the
reference dose for anthracene was used, which is a structurally similar surrogate compound. was used.

(e) No reference dose for alpha BHC was available. The reference dose for gamma BHC was used, which is a structurally similar
surrogate compound.

(f) No reference dose for alpha endosulfan and endosulfan sulfate was available. The reference dose for endosulfan was used.
(g) No reference dose for alpha or gamma chlordane was available. The reference dose for chlordane was used.

(h) No reference dose for endrin aldehyde or endrin ketone was available. The reference dose for endrin was used, which is a

structurally similar compound.

(i) No reference dose for 4,4-DDD and 4,4'-DDE was available. At the suggestion of U.S. EPA Superfund Technical Support

staff, the reference dose for 4,4'-DDT was used, which is a structurally similar compound.
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TABLE 7-2
CARCINOGENIC HUMAN HEALTH TOXICITY VALUES FOR
CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER (a)

Oakland Army Base, Oakland, California

Inhalation
Oral Slope Factor Slope Factor Weight-of-Evidence
Chemical of Concern (mg/kg—day)'1 (mg/kg-day)'l Classification (b) Reference
Metals
Antimony - - -- -
Arsenic 1.5 12 A OEHHA
Barium - - - -
Beryllium -- 8.4 B2 IRIS
Cadmium 0.38 15 B1 IRIS
Chromium (III) - - - -
Chromium (VI) 0.42 510 A OEHHA
Cobalt -- -- - -
Copper -- -- D IRIS
Lead -- - - s
Manganese -- - D IRIS
Mercury -- - D IRIS
Molybdenum - - - -
Nickel -- 0.91 A OEHHA
Selenium - - D IRIS
Silver -- -- D IRIS
Thallium -- -- D IRIS
Vanadium - - - -
Zinc - - D IRIS
Volatile Organic Compounds
1,1,2,2-tetrachloroethane 0.27 0.2 C OEHHA
1,1,2-trichloroethane 0.072 0.057 C OEHHA
1,1-dichloroethane 0.0057 0.0057 C OEHHA
1,1-dichloroethene - - C IRIS
1,2,3-trichloropropane 7 - B2 HEAST
1,2,4-trimethylbenzene - - - -
1,3,5-trimethylbenzene - -- -- --
1,2-dichloropropane 0.036 0.036 -- OEHHA
1,2-dichloroethane 0.047 0.07 B2 OEHHA
Acetone -- - -- --
Benzene 0.1 0.1 A OEHHA
Bromodichloromethane 0.13 0.13 B2 OEHHA
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TABLE 7-2
CARCINOGENIC HUMAN HEALTH TOXICITY VALUES FOR
CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER (2)
Oakland Army Base, Oakland, California

Inhalation
Oral Slope Factor Slope Factor Weight-of-Evidence
Chemical of Concern (mg/kg-day)'l (mg/kg-day)'l Classification (b) Reference
Volatile Organic Compounds
Carbon disulfide - - - -
Carbon tetrachloride 0.15 0.15 B2 OEHHA
Chloroform 0.031 0.019 B2 OEHHA
cis-1,2-Dichloroethene -- - D IRIS
trans-1,2-Dichloroethene - - - : -
Dibromochloromethane 0.094 0.094 C OEHHA
Ethylbenzene -- - D IRIS
Isopropylbenzene (cumene) -- -- ' D IRIS
Methy! ethyl ketone -- -- D IRIS
Methy! isobutyl ketone - -- - -
Methyl teriary butyl ether 0.0018 0.0018 - OEHHA
Methylene chloride 0.014 0.0035 B2 IRIS
n-butylbenzene -- -- - --
n-propylbenzene - - - -
p-cymene (p-isopropyltoluene) - -- D IRIS
sec-butylbenzene - - - --
tert-butylbenzene - - - -
Tetrachloroethene 0.051 0.021 C-B2 (NCEA) OEHHA
Toluene -(d) -(d) D IRIS
Trichloroethene 0.015 0.01 C-B2 (NCEA) OEHHA
Trichlorofluoromethane - - - -
Vinyl chloride 0.27 0.27 A OEHHA
Xylenes, Total -- -- D IRIS
Semi-volatile Organic Compounds
Acenaphthene - -- - -
Acenaphthylene - -- D IRIS
Anthracene - - D IRIS
Benzidine 500 500 A OEHHA
Benzo(a)anthracene 1.2 0.39 B2 OEHHA
Benzo(a)pyrene 12 3.9 B2 OEHHA
Benzo(b)fluoranthene 12 0.39 B2 ~ OEHHA
Benzo(b,k)fluoranthene 1.2 0.39 B2 OEHHA
Benzo(g,h,i)perylene - - D IRIS
Final RAP
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TABLE 7-2
CARCINOGENIC HUMAN HEALTH TOXICITY VALUES FOR
CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER (a)
Oakland Army Base, Oakland, California

Inhalation
Oral Slope Factor Slope Factor Weight-of-Evidence
Chemical of Concern (mg/kg-day)'1 (mg/kg-day)" Classification (b) Reference
Semi-volatile Organic Compounds
Benzo(k)fluoranthene 1.2 0.39 B2 OEHHA
Bis(2-ethylhexyl)phthalate 0.003 0.0084 B2 OEHHA
Chrysene 0.12 0.039 B2 OEHHA
Dibenz(a,h)anthracene 4.1 4.1 B2 OEHHA
Fluoranthene -- -- D IRIS
Fluorene - - D IRIS
Hexachlorobutadiene 0.078 0.078 C HEAST
Indeno(1,2,3-c,d)pyrene 1.2 0.39 B2 OEHHA
Naphthalene - - - -
Phenanthrene - - D IRIS
Pyrene -- - D IRIS
Total Petroleum Hydrocarbons
TPH Diesel - - - -
TPH Gasoline -- - -- -
TPH Motor O1il -- -- - -
TPH Recoverable - - - -
PCBs, Pesticides, and Herbicides
Aldrin 17 17 B2 IRIS
Alpha BHC 2.7 2.7 B2 OEHHA
Alpha endosulfan (Endosulfan I) -- -- - -
Alpha chlordane 1.3 1.2 B2 OEHHA (c)
Gamma chlordane 13 1.2 B2 OEHHA (c)
Dieldrin 16 16 B2 IRIS
Endosulfan sulfate -- -- -- --
Endrin - -- D IRIS
Endrin aldehyde - -- D IRIS
Endrin ketone -- -- - -
Gamma BHC (Lindane) 1.1 1.1 -- OEHHA
Heptachlor 4.1 4.1 B2 OEHHA
Heptachlor epoxide 5.5 5.5 B2 OEHHA
4,4-DDD 0.24 0.24 B2 OEHHA
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TABLE 7-2
CARCINOGENIC HUMAN HEALTH TOXICITY VALUES FOR
CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER (a)

Oakland Army Base, Oakland, California

(EKS A10063.00)

4 of 5

Inhalation
Oral Slope Factor Slope Factor Weight-of-Evidence
Chemical of Concern (mg/kg-day)'l (mg/kg-day)‘1 Classification (b) Reference

PCBs, Pesticides, and Herbicides

4,4'-DDE 0.34 0.34 B2 OEHHA

4,4-DDT 0.34 0.34 B2 OEHHA

Pentachlorophenol 0.081 0.018 B2 OEHAA

Toxaphene 1.2 1.2 B2 OEHHA

PCB-1248 (Aroclor 1248) 5 B2 - OEHHA (d)

PCB-1260 (Aroclor 1260) 5 B2 OEHHA (d)
Dioxin-like Compounds

2,3,7,8-tetrachlorodibenzo-p-dioxin 130,000 130,000 - OEHHA
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TABLE 7-2
CARCINOGENIC HUMAN HEALTH TOXICITY VALUES FOR
CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER (a)
Oakland Army Base, Oakland, California

Notes:

(a) Abbreviations used in this table are as follows:

4,4-DDD 1,1-dichloro-2,2-di(4-chlorophenyl)ethane
4,4-DDE 1,1-dichloro-2,2-bis(4-chlorophenyl)ethane
4,4-DDT 1,1,1-trichloro-2,2-bis(4-chlorophenyl)ethane
HEAST  Health Effects Assessment Summary Table

IRIS Integrated Risk Information System

NCEA National Center for Environmental Assessment
OEHHA  Office of Environmental Health Hazard Assessment
PCB polychlorinated biphenyl

(b) U.S. EPA weight-of-evidence classifications are as follows:

A Human Carcinogen

Bl orB2  Probable Human Carcinogen; B1 indicates that limited human data are available; B2 indicates that there is

sufficient evidence in animals and inadequate or no evidence in humans.

C Possible Human Carcinogen
D Not Classifiable as to Human Carcinogenicity
E Evidence of Non-Carcinogenicity in Humans

(c) No slope factor for alpha or gamma chlordane was available. The slope factor for chlordane was used.

(d) No slope factor for PCB Aroclor 1248 or 1260 was available. The slope factor for PCBs was used.
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EXPOSURE PARAMETERS USED TO CALCULATE

TABLE 7-3

HUMAN HEALTH RISK-BASED REMEDIATION GOALS
Oakland Army Base, Oakland, California

Parameter Symbol| Unit Value Note/Reference
Averaging Time AT
Carcinogens year 70 Default value (a)
Non-carcinogens year ED Default value (a)
Body Weight BW
Earthwork construction worker kg 70 Default value (a)
Indoor commercial worker kg 70 Default value (a)
Outdoor industrial worker kg 70 Default value (a)
Maintenance personnel kg 70 Default value (a)
Dermal Absorption Factor ABS
Arsenic 0.03 Default value (b)
Cadmium 0.001  Default value (b)
Other metals 0.01 Default value (c)
Chlordane 0.05 Specified by DTSC HERD
DDT 0.05 Specified by DTSC HERD
Other chlorinated pesticides 0.05 Specified by DTSC HERD
Benzo(a)pyrene 0.15 Specified by DTSC HERD
Other polycyclic aromatic hydrocarbons 0.15 Specified by DTSC HERD
Semi-volatile organic compounds 0.1 Default value (b)
Polychlorinated biphenyls 0.15 Specified by DTSC HERD
Volatile organic compounds 0.1 Default value (c)
Exposure Duration ED
Earthwork construction worker year 1 Best professional judgement
Indoor commercial worker year 25 Default value (a)
Outdoor industrial worker year 25 Default value (a)
Maintenance personnel year 25 Default value (a)
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TABLE 7-3

EXPOSURE PARAMETERS USED TO CALCULATE
HUMAN HEALTH RISK-BASED REMEDIATION GOALS
Oakland Army Base, Oakland, California

Parameter Symbol| Unit Value Note/Reference

Exposure Frequency EF

Earthwork construction worker day/year 250  Default value (a)

Indoor commercial worker day/year 250  Default value (a)

Outdoor industrial worker day/year 250  Default value (a)

Maintenance personnel '

Performing excavation work day/year 12 Default value (a); (d)
Performing non-excavation work day/year 238  Default value (a); (d)

Exposure Interval T

Earthwork construction worker s 3.16x10" Calculated as 3.16 x 10"*ED

Indoor commercial worker - - (e)

Outdoor industrial worker -- - (e)

Maintenance personnel s 7.9x10°  Calculated as 3.16 x 10"*ED
Ingestion Rate for Soil IR

Earthwork construction worker mg/day 100  Equivalent to adult agricultural worker (c)

Indoor commercial worker - -- (e)

Outdoor industrial worker -- - (e)

Maintenance personnel mg/day 100  Equivalent to adult agricultural worker (c)
Inhalation Rate for Air IR

Earthwork construction worker m’/day 20 Default value (a)

Indoor commercial worker m3/day 10 Specified by DTSC HERD

Outdoor industrial worker m3/day 20 Default value (a)

Maintenance personnel m3/day 20 Default value (a)
Particulate Emission Factor PEF

Earthwork construction worker

m’/kg  4.63x 10° Default value (a)

Indoor commercial worker

(e)

Outdoor industrial worker

(e)

Maintenance personnel

m’/kg 4.63x 10° Default value (a)

(EKI A10063.00)
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TABLE 7-3
EXPOSURE PARAMETERS USED TO CALCULATE
HUMAN HEALTH RISK-BASED REMEDIATION GOALS
Oakland Army Base, Oakland, California

Parameter Symbol| Unit Value Note/Reference

Skin Surface Area Exposed to Soil SA

Earthwork construction worker cm’/day 5,700  (f)

Indoor commercial worker -- - (e)

Outdoor industrial worker ’ -- - (e)

Maintenance personnel cm’day 5,700  (f)
Soil-to-Air Volatilization Factor VF

Earthwork construction worker m’/kg Chemical-specific value (g)

Indoor commercial worker -- - (h)

Outdoor industrial worker -- - (e)

Maintenance personnel m’/kg Chemical-specific value (g)
Soil-to-Skin Adherence Factor AF

Earthwork construction worker mg/cm’ 0.8 ®

Indoor commercial worker - - (e)

Outdoor industrial worker -- - (e)

Maintenance personnel mg/cmz 0.2 Default value for industrial worker (b)

Notes:

(a) U.S. EPA. 1991. Risk Assessment Guidance for Superfund.: Volume 1 — Human Health Evaluation Manual (Part B,
Development of Risk-based Preliminary Remediation Goals), Interim. Office of Solid Waste and Emergency Response.
Publication: 9285.7-01B.

(b) U.S. EPA. September 2001. Risk Assessment Guidance for Superfund: Volume I — Human Health Evaluation Manual —
Part E (Supplemental Guidance for Dermal Risk Assessment), Interim . Office of Solid Waste and Emergency Response.

(c) Cal-EPA. July 1992 (corrected and reprinted August 1996). Supplemental Guidance for Human Health Multimedia Risk
Assessments of Hazardous Waste Sites and Permitted Facilities.

(d) Exposure frequency for maintenance personnel is based upon best professional judgement and assumes individual will be engaged
in earthwork activities for 12 days per year at the OARB and will conduct activities that do not involve excavation for 238 days
per year at the base.

(e) Pathway not considered complete for potentially exposed population.
(f) DTSC. 7 January 2000. Memorandum to Human and Ecological Risk Division. Guidance for the Dermal Exposure Pathway .

(g) Soil-to-air volatilization factor is chemical-specific. Volatilization factors were calculated using the equation in Section 3.3.1
in U.S. EPA's Risk Assessment Guidance for Superfund, Part B, dated December 1991, and input parameters listed in
Table 7-4 of this RAP.

(h) The soil-to-air volatilization factor was not utilized for the indoor worker. This exposure pathway was modeled using the Johnson
and Ettinger model.
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TABLE 7-4
PHYSICAL PARAMETERS USED TO CALCULATE
HUMAN HEALTH RISK-BASED REMEDIATION GOALS

Oakland Army Base, Oakland, California

Parameter Symbol| Unit | Value Note/Reference
Building Parameters
Length of building - cm 6,000 Equivalent to one side of a 40,000 ft’ building (a)
Width of building - cm 6,000 Equivalent to one side of a 40,000 ft’ building (a)
Height of building - cm 488  Default value for Johnson and Ettinger model (b)
Slab thickness - cm 15  Default value for Johnson and Ettinger model (b)
Indoor air exchange rate - 1/br 1 Specified by DTSC HERD
Indoor pressure differential - g/cm-s,2 40  Default value for Johnson and Ettinger model (b)
Floor-wall seam crack width - cm 0.1  Default value for Johnson and Ettinger model (b)
Volumetric air content in cracks - - 0.163 Equivalent to volumetric air content in soil
Volumetric water content in cracks - - 0.196 Equivalent to volumetric water content in soil
Capillary Zone Parameters
Total soil porosity in capillary zone n, - 0.358 Equivalent to total soil porosity in vadose zone
Volumetric air content in capillary zone Oy - 0.035 One percent of total porosity
Volumetric water content in capillary zone B4 - 0.322 Calculated as n.-0,.
Thickness of capillary zone - cm 17  Default value for Johnson and Ettinger model (b)
Climatic Parameters
Mixing zone height DH cm 200  Default value (c)
Wind speed above ground surface \Y% cny/s 225  Default value (c)
Soil Parameters
Fraction organic carbon content in soil fo. - 0.026 Average of site-specific vadose zone data (d)
Soil dry bulk density Py g/cm3 1.70  Average of site-specific vadose zone data (d)
Soil particle density P4 g/cm3 2.65  Average of site-specific vadose zone data (d)
Water content by mass (g water/g soil) w - 0.115 Average of site-specific vadose zone data (d)
Total soil porosity in vadose zone n - 0.358 Calculated as 1-py/pqg
Volumetric water content in vadose zone 0, - 0.196 Calculated as wpy/py,
Volumetric air content in vadose zone 6, - 0.163 Calculated as n-9,,
Assumed soil type - - Sand Review of OARB lithologic logs
Air-filled soil permeability k, e 1x10® Typical value for sand (e); (b)
Soil temperature - C 15  Default value for San Francisco Bay Area (b)
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TABLE 7-4

PHYSICAL PARAMETERS USED TO CALCULATE
HUMAN HEALTH RISK-BASED REMEDIATION GOALS
Oakland Army Base, Oakland, California

Parameter Symbol| Unit | Value Note/Reference
Soil Source Parameters
Depth below ground surface to top of source soil h, cm 15  Thickness of slab overlying soil surface (b)
Depth below ground surface to bottom of source soil h, cm 150  Site-specific value (5 feet)
Thickness of soil source - cm 135  Calculated as hy-h,
Area of soil source A m’> 2,025 Default value (c)
Length of side of soil source LS m 45  Default value (c)

Notes:

(a) Building size is based on best professional judgement and assumes a typical commercial structure in the Bay Area is 40,000 ft*,

(b) U.S. EPA. December 2000. User's Guide for the Johnson and Ettinger (1991) Model for Subsurface Vapor Intrusion

Into Buildings (Revised). Model dated April 2001.

(c) U.S. EPA. 1991. Risk Assessment Guidance for Superfund: Volume 1 — Human Health Evaluation Manual (Part B,
Development of Risk-based Preliminary Remediation Goals), Interim. Office of Solid Waste and Emergency Response.

Publication: 9285.7-01B.
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TABLE 7-5
SITE-SPECIFIC RISK-BASED REMEDIATION GOALS FOR CHEMICALS OF CONCERN
IN SOIL TO PROTECT EARTHWORK CONSTRUCTION WORKERS
Oakland Army Base, Oakland, California

RG,, RG, Lowest
Estimated Non-carcinogenic |  Carcinogenic Remediation Goal
Soil Saturation | Remediation Goal | Remediation Goal | to Protect Earthwork
Concentration atHI=1 at Risk = 10 Construction Worker
Chemical of Concern (mg/kg); (a) | (mgke); (b); (c) | (mg/kg); (b); (c) (mg/kg); (d)
Metals
Antimony (e) 280 ® 280
Arsenic (e) 130 20 20
Barium (e) 43,000 ® 43,000
Beryllium (e) 1,300 20,000 1,300
Cadmium (e) 490 180 - 180
Chromium (III) (e) 280,000 ® MAX(100,000); (m)
Chromium (VI) (e) 1,500 86 86
Chromium, Total (e) 10,000 (1) 600 () 600
Cobalt (e) 42,000 63) 42,000
Copper (e) 26,000 ® 26,000
Lead -- - - 3,500 (h)
Manganese (e) 25,000 ® 25,000
Mercury (e) 60 ® 60
Molybdenum (e) 3,500 ® 3,500
Nickel (e) 14,000 180,000 14,000
Selenium (e) 3,500 ® 3,500
Silver (e) 3,500 ® 3,500
Thallium (e) . 49 ® 49
Vanadium (e) 4,900 ® 4,900
Zinc (e) 210,000 ® MAZX(100,000)
Volatile Organic Compounds
1,1,2,2-tetrachloroethane 7,000 3,400 18 18
1,1,2-trichloroethane 9,400 140 . 42 42
1,1-dichloroethane 5,900 1,700 160 160
1,1-dichloroethene 710 63 ® 63
1,2,3-trichloropropane 3,600 410 0.7 0.7
1,2,4-trimethylbenzene 5,400 170 ® 170
1,2-dichloroethane 8,100 27 18 18
1,2-dichloropropane 3,600 24 43 24
1,3,5-trimethylbenzene 1,300 87 ® 87
Acetone 130,000 2,700 ® 2,700
Benzene 3,000 21 8.5 8.5
Bromodichloromethane 7,900 440 12 12
Carbon disulfide 1,600 1,200 ® 1,200
Carbon tetrachloride 1,100 4.6 3.0 3.0
Chloroform 14,000 190 64 64
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TABLE 7-5
SITE-SPECIFIC RISK-BASED REMEDIATION GOALS FOR CHEMICALS OF CONCERN
IN SOIL TO PROTECT EARTHWORK CONSTRUCTION WORKERS
Oakland Army Base, Oakland, California

RG, RG, Lowest
Estimated | Non-carcinogenic | Carcinogenic Remediation Goal
Soil Saturation | Remediation Goal | Remediation Goal | to Protect Earthwork
Concentration atHI=1 at Risk = 10" Construction Worker
Chemical of Concern (mg/kg); (2) | (mg/kg); (b); (c) | (megrkg); (b); (c) (mg/kg); (d)
Volatile Organic Compounds
Dibromochloromethane 4,100 860 32 32
cis-1,2-dichloroethene 3,700 140 ® 140
trans-1,2-dichloroethene 7,100 190 ® 190
Ethylbenzene 1,200 6,200 ® SAT(1,200); (i)
Isopropylbenzene (Cumene) 3,800 7,200 ® SAT(3,800)
Methyl ethyl ketone 49,000 12,000 ® 12,000
Methyl isobutyl ketone 5,500 1,500 (63) 1,500
Methyl tertiary butyl ether 21,000 19,000 850 850
Methylene chloride 5,800 5,200 180 180
n-butylbenzene 3,300 550 ® 550
n-propylbenzene 1,200 350 ® 350
p-cymene (p-isopropyltoluene) 3,700 7,200 (63) SAT(3,700)
sec-butylbenzene 4,000 320 63) 320
tert-butylbenzene 530 290 ® 290
Tetrachloroethene 2,200 230 65 65
Toluene 3,900 2,700 (63) 2,700
Trichloroethene 3,000 93 100 93
Trichlorofluoromethane 4,300 4,900 ® SAT(4,300)
Vinyl chloride 670 61 0.6 0.6
Xylenes, Total 1,200 42,000 ® SAT(1,200)
Semi-volatile Organic Compounds
Acenaphthene (e) 8,000 ® 8,000
Acenaphthylene (e) (2) 63)] )
Anthracene (e) 39,000 ® 39,000
Benzidine (e) 390 0.02 0.02
Benzo(a)anthracene (e) (2) 7.6 7.6
Benzo(a)pyrene (e) (g) 0.8 0.8
Benzo(b)fluoranthene (e) (2) 7.6 7.6
Benzo(b,k)fluoranthene (e) (2) 7.6 7.6
Benzo(g,h,i)perylene (e (8) ® 0))
Benzo(k)fluoranthene (e) (2) 7.6 7.6
Bis(2-ethylhexyl)phthalate 100 3,600 4,150 SAT(100)
Chrysene (e) (g) 86 86
Dibenz(a,h)anthracene (e) (g) 22 22
Fluoranthene (e) 5,100 ® 5,100
Fluorene (e) 5,100 ® 5,100
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TABLE 7-5
SITE-SPECIFIC RISK-BASED REMEDIATION GOALS FOR CHEMICALS OF CONCERN
IN SOIL TO PROTECT EARTHWORK CONSTRUCTION WORKERS
Oakland Army Base, Oakland, California

RG,. RG, Lowest (
Estimated | Non-carcinogenic | Carcinogenic Remediation Goal
Soil Saturation | Remediation Goal | Remediation Goal | to Protect Earthwork
Concentration atHI=1 at Risk = 10 Construction Worker
Chemical of Concern (mg/kg); (2) | (mg/kg); (b); (c) | (mg/kg); (b); (c) (mg/kg); (d)
Semi-volatile Organic Compounds
Hexachlorobutadiene 83,000 49 148 49
Indeno(1,2,3-c,d)pyrene (e) (g 7.6 7.6
Naphthalene (e) 150 ® 150
Phenanthrene (e) 38,000 (63) 38,000
Pyrene (e) 3,900 63) - 3,900
Total Petroleum Hydrocarbons
TPH Diesel - -- -~ &)
TPH Gasoline -- -- -- k)
TPH Motor Oil -- -- -- k)
TPH Recoverable -- -- -- (k)
PCBs, Pesticides, and Herbicides
Aldrin (e) 8.4 1.2 1.2
Alpha BHC (e) 82 7.1 7.1
Alpha endosulfan (Endosulfan I) (e) 1,300 ® 1,300
Alpha chlordane 110 140 16 16
Gamma chlordane 110 140 16 16
Dieldrin (e) 15 1.3 1.3
Endosulfan sulfate (e) 1,500 ® 1,500
Endrin (e) 90 ® 90
Endrin aldehyde (e) 91 ® 91
Endrin ketone (e) 91 ® 91
Gamma BHC (Lindane) (e) 81 17 17
Heptachlor (e) 120 4.1 4.1
Heptachlor epoxide 60 3.9 3.8 3.8
4,4-DDD (e) 150 89 89
4,4'-DDE (e) 130 54 54
4,4-DDT (e) 150 63 63
Pentachlorophenol (e) 8,200 260 260
Toxaphene (e) (2 14 14
PCB-1248 (Aroclor 1248) 570 (® 1.8 1.8
PCB-1260 (Aroclor 1260) (e) () 1.8 1.8
Dioxin-like Compounds
2,3.7,8-tetrachlorodibenzo-p-dioxin (e) (g) 0.0001 0.0001
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TABLE 7-5
SITE-SPECIFIC RISK-BASED REMEDIATION GOALS FOR CHEMICALS OF CONCERN IN SOIL
IN SOILTO PROTECT EARTHWORK CONSTRUCTION WORKERS
Oakland Army Base, Oakland, California

Notes:

(a) Soil saturation concentration for COCs are calculated below using equation from U.S. EPA, 1 November 2000,
Region 9 Preliminary Remediation Goals (PRGs) 1999 , Memorandum from Stanford J. Smucker, Ph.D.,
Regional Toxicologist (SFD-8-B), Technical Support Team. Values of site-specific physical parameters used
to calculate soil saturation concentrations are summarized in Table 7-2.

(b) Risk-based remediation goals in this table have been calculated through use of equations presented in Section 7 of
the RAP. Human health toxicity values and physical and exposure parameters used in calculating remediation
goals are summarized in Tables 7-1 through 7-4.

(c) Risk-based remediation goals assume a non-carcinogenic target risk level that corresponds to a hazard index of 1
and a carcinogenic target risk level of one-in-one million (i.e., 10"®) incremental risk of an individual developing cancer
over a lifetime from exposure to a single chemical.

(d) Unless otherwise noted, value cited is the lesser of the non-carcinogenic and carcinogenic risk-based remediation
goals when both values could be calculated.

(e) No soil saturation concentrations were calculated for compounds that are solids under ambient temperature
and pressure.

(f) U.S. EPA or OEHHA do not classify compound as a potential carcinogen, thus no published carcinogenic
slope factor is available for this compound.

(g) No published chronic reference dose is available for this compound, and no suitable surrogate compound was
identified.

(h) Risk-based remediation goal for lead calculated using DTSC Lead Spread Version 7.0 computer model (See Appendix B)

(i) Prefix "SAT" denotes risk -based value exceeds calculated soil saturation concentration, thus, the estimated saturation
saturation value is listed inside the parenthesis.

(j) No published human health toxicity values available for compound. Consequently, risk-based remediation goal
could not be calculated for this compound.

(k) No site-specific risk-based remediation goals were calculated for petroleum hydrocarbons. Fuel Storage
Tank Sites Cleanup Levels derived by the Army are adopted as remediation goals for petroleum
hydrocarbons. Refer to Table 7-11.

(I) The remediation goal for total chromium was calculated from the chromium (III) and chromium (IV) remediation goal
assuming a 1:6 ratio of chromium(VI) to chromium(III), consistent with U.S. EPA Region IX Preliminary Remediation
Goals (U.S. EPA, 2000).

(m Prefix "MAX" denotes that the calculated risk-based concentration is 100,000 mg/kg or greater. A non-risk based
"ceiling limit" concentration for metals and certain SVOCs that are solids at ambient temperatures is given as 100,000
mg/kg, consistent with U.S. EPA Region IX Preliminary Remediation Goals (U.S. EPA, 2000).
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TABLE 7-6
SITE-SPECIFIC RISK-BASED REMEDIATION GOALS FOR CHEMICALS OF CONCERN
IN SOIL TO PROTECT INDOOR COMMERCIAL WORKERS
Oakland Army Base, Oakland, California

RG, RG, Lowest
Estimated Non-carcinogenic | Carcinogenic Remediation Goal
Soil Saturation | Remediation Goal | Remediation Goal to Protect Indoor
Concentration atHI=1 at Risk = 10°° Commercial Worker
Chemical of Concern (mg/kg); () | (mg/kg); (b); (c) | (mglkg); (b); (c) (mg/kg); (d)
Metals
Antimony (e) - ® (h)
Arsenic (e) -- -- (h)
Barium (e) - ® (h)
Beryllium (e) - - (h)
Cadmium (e) - - - (h)
Chromium (IIT) (e) -- ® (h)
Chromium (VI) (e) -- - (h)
Chromium, Total (e) -- - (b)
Cobalt (e) - ® (h)
Copper (e) = ® (h)
Lead (e) -- -- (h)
Manganese (e) -- ® (h)
Mercury (e) - ® (h)
Molybdenum (e) - ® (h)
Nickel (e) - - (h)
Selenium (e) - ® (h)
Silver (e) -- ® (h)
Thallium (e) - ® (h)
Vanadium (e) - ® (h)
Zinc (e) - ® (h)
Volatile Organic Compounds
1,1,2,2-tetrachloroethane 7,000 16,000 3.8 3.8
1,1,2-trichloroethane 9,300 220 2.7 2.7
1,1-dichloroethane 5,900 780 2.7 2.7
1,1-dichloroethene 710 43 ® 43
1,2,3-trichloropropane 3,600 2,300 0.2 0.2
1,2,4-trimethylbenzene 5,400 470 ® 470
1,2-dichloroethane 8,000 27 0.8 0.8
1,2-dichloropropane 3,600 18 0.1 0.1
1,3,5-trimethylbenzene 1,300 130 63) 130
Acetone 130,000 10,000 £ 10,000
Benzene 3,000 17 0.3 03
Bromodichloromethane 7,900 650 0.7 0.7
Carbon disulfide 1,600 950 €3] 950
Carbon tetrachloride 1,100 3.6 0.1 0.1
Chloroform 14,000 100 1.5 1.5
Final RAP

(EK1 A10063.00) 1of4 27 September 2002



TABLE 7-6
SITE-SPECIFIC RISK-BASED REMEDIATION GOALS FOR CHEMICALS OF CONCERN

IN SOIL TO PROTECT INDOOR COMMERCIAL WORKERS
Oakland Army Base, Oakland, California

RG, RG, Lowest
Estimated | Non-carcinogenic | Carcinogenic Remediation Goal
Soil Saturation | Remediation Goal | Remediation Goal to Protect Indoor
Concentration atHI=1 at Risk = 10 Commercial Worker
Chemical of Concern (mg/kg); (a) | (mg/kg); (b); (c) | (mg/kg); (b); (c) (mg/kg); (d)
Volatile Organic Compounds
Dibromochloromethane 4,000 1,300 2 2
cis-1,2-dichloroethene 3,700 83 ® 83
trans-1,2-dichloroethene 7,100 95 ) 95
Ethylbenzene 1,200 9,100 ® SAT(1,200); (i)
Isopropylbenzene (Cumene) 3,800 36,000 ® SAT(3,800)
Methyl ethyl ketone 49,000 32,000 ® 32,000
Methy] isobutyl ketone 5,500 1,200 ® 1,200
Methyl tertiary butyl ether 21,000 18,000 33 33
Methylene chloride 5,800 5,200 4.8 4.8
n-butylbenzene 3,300 1,600 ® 1,600
n-propylbenzene 1,200 530 ® 530
p-cymene (p-isopropyltoluene) 3,700 32,000 ® SAT(3,700)
sec-butylbenzene 4,000 200 ® 200
tert-butylbenzene 530 300 ® 300
Tetrachloroethene 2,200 210 2.8 2.8
Toluene 3,900 4,200 ® 3,900
Trichloroethene 3,000 54 2.5 2.5
Trichlorofluoromethane 4,300 3,600 () 3,600
Vinyl chloride 670 140 0.05 0.05
Xylenes, Total 1,200 110,000 ® SAT(1,200)
Semi-volatile Organic Compounds
Acenaphthene (e) 3,600,000 ® MAZX(100,000); (1)
Acenaphthylene (e) (2) ® G)
Anthracene (e) 200,000,000 ® MAX(100,000)
Benzidine (e) -- -- (h)
Benzo(a)anthracene (e) (g) -- (h)
Benzo(a)pyrene (e) (8) - (h)
Benzo(b)fluoranthene (e) (2) -- (h)
Benzo(b,k)fluoranthene (e) (2) -- (h)
Benzo(g,h,i)perylene (e) (8) ® )
Benzo(k)fluoranthene (e) (g) -- (h)
Bis(2-ethylhexyl)phthalate 100 - -- (h)
Chrysene (e) (8 - ()
Dibenz(a,h)anthracene (e) (g) -- (h)
Fluoranthene (e) - ® (h) o
Fluorene (e) 250,000,000 ® MAZX(100,000)
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TABLE 7-6
SITE-SPECIFIC RISK-BASED REMEDIATION GOALS FOR CHEMICALS OF CONCERN
IN SOIL TO PROTECT INDOOR COMMERCIAL WORKERS
Oakland Army Base, Oakland, California

RG,, RG, Lowest
Estimated Non-carcinogenic | Carcinogenic Remediation Goal
Soil Saturation | Remediation Goal | Remediation Goal |  to Protect Indoor
Concentration atHI=1 at Risk = 107 Commercial Worker
Chemical of Concern (mg/kg); (a) | (mgkg); (b); (c) | (mglkg); (b); (c) (mg/kg); (d)
Semi-volatile Organic Compounds
Hexachlorobutadiene 83,000 - - (h)
Indeno(1,2,3-c,d)pyrene (e) (g) - (h)
Naphthalene (e) 3,900 63 3,900
Phenanthrene (e) 1,400,000,000 ® MAX(100,000)
Pyrene (e) 490,000,000 ® MAX(100,000)
Total Petroleum Hydrocarbons
TPH Diesel - -- -- k)
TPH Gasoline -- -- -- k)
TPH Motor Oil -- -- -- (9]
TPH Recoverable -- -- - (k)
PCBs, Pesticides, and Herbicides
Aldrin (e -- -- (h)
Alpha BHC (e) -- -- (h)
Alpha endosulfan (Endosulfan I) (e) -- ® (h)
Alpha chlordane 110 -- -- (h)
Gamma chlordane 110 -- -- (h)
Dieldrin (e) - -- (h)
Endosulfan sulfate (e) - €3] (h)
Endrin (e) - ® (h)
Endrin aldehyde (e) -- ® (h)
Endrin ketone (e) - ® (h)
Gamma BHC (Lindane) (e) -- -- (h)
Heptachlor (e) - -~ (h)
Heptachlor epoxide 60 -- -- (h)
4,4-DDD (e) - -- (h)
4,4'-DDE (e) - -- (h)
4,4-DDT (e - -- (h)
Pentachlorophenol (e) - - (h)
Toxaphene (e) - - (h)
PCB-1248 (Aroclor 1248) 570 (g) -- (h)
PCB-1260 (Aroclor 1260) (e) () -- (h)
Dioxin-like Compounds
2,3,7,8-tetrachlorodibenzo-p-dioxin (e) (2) -- (h)
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TABLE 7-6
SITE-SPECIFIC RISK-BASED REMEDIATION GOALS FOR CHEMICALS OF CONCERN
IN SOIL TO PROTECT INDOOR COMMERCIAL WORKERS
Oakland Army Base, Oakland, California

Notes:

(a) Soil saturation concentration for COCs are calculated below using equation from U.S. EPA, 1 November 2000,
Region 9 Preliminary Remediation Goals (PRGs) 1999, Memorandum from Stanford J. Smucker, Ph.D.,
Regional Toxicologist (SFD-8-B), Technical Support Team. Values of site-specific physical parameters used
to calculate soil saturation concentrations are summarized in Table 7-2.

(b) Risk-based remediation goals in this table have been calculated through use of U.S. EPA Johnson and Ettinger
vapor intrusion computer model (See Appendix). Human health toxicity values and physical and exposure
parameters used in calculating remediation goals are summarized in Tables 7-1 through 7-4.

(c) Risk-based remediation goals assume a non-carcinogenic target risk level that corresponds to a hazard index of 1
and a carcinogenic target risk level of one-in-one million (i.e., 10®) incremental risk of an individual developing cancer
over a lifetime from exposure to a single chemical.

(d) Unless otherwise noted, value cited is the lesser of the non-carcinogenic and carcinogenic risk-based remediation
goals when both values could be calculated.

() No soil saturation concentrations were calculated for compounds that are solids under ambient temperature
and pressure.

(f) U.S. EPA or OEHHA do not classify compound as a potential carcinogen, thus no published carcinogenic
slope factor is available for this compound.

(g) No published chronic reference dose is available for this compound, and no suitable surrogate compound was identified.

(h) Vapor intrusion is the only potentially complete exposure pathway for this population. Consequently, risk-based
remediation goals for this population are calculated only for those compounds considered to be volatile. Volatile
compounds are defined to be chemicals that have Henry Law constants greater than 10 atm-m*/mol and molecular
weights less than 200 g/mol.

(i) Prefix "SAT" denotes risk -based value exceeds calculated soil saturation concentration, thus, the estimated
saturation value is listed inside the parenthesis.

(j) No published human health toxicity values available for compound. Consequently, risk-based remediation goal
could not be calculated for compound.

(k) No site-specific risk-based remediation goals were calculated for petroleum hydrocarbons. Fuel Storage
Tank Sites Cleanup Levels derived by the Army are adopted as remediation goals for petroleum
hydrocarbons. Refer to Table 7-11.

(1) Prefix "MAX" denotes that the calculated risk-based concentration is 100,000 mg/kg or greater. A non-risk based
"ceiling limit" concentration for metals and certain SVOCs that are solids at ambient temperatures is given as 100,000
mg/kg, consistent with U.S. EPA Region IX Preliminary Remediation Goals (U.S. EPA, 2000).
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TABLE 7-7
SITE-SPECIFIC RISK-BASED REMEDIATION GOALS FOR CHEMICALS OF CONCERN

IN SOIL TO PROTECT OUTDOOR INDUSTRIAL WORKERS
Oakland Army Base, Oakland, California

RG,. RG, Lowest
Estimated | Non-carcinogenic | Carcinogenic Remediation Goal
Soil Saturation | Remediation Goal | Remediation Goal | to Protect Outdoor
Concentration atHI=1 at Risk = 107 Industrial Worker
Chemical of Concern (mg/kg); (a) | (mg/ke); (b); (c) | (mg/kg); (b); (c) (mg/kg); (d)
Metals
Antimony O - ® ()
Arsenic (e) - -- (h)
Barium (e) - ® (h)
Beryllium (e) -- -- (h)
Cadmium (e) -- - (h)
Chromium (III) (e) - ® (h)
Chromium (VI) (e) - - (h)
Chromium, Total (e) - -- (h)
Cobalt (e) - ® (h)
Copper (e) - ®) (h)
Lead (e) - -- (h)
Manganese (e) -- ® (h)
Mercury (e) -- ® (h)
Molybdenum (e - ® (h)
Nickel (e) - - (h)
Selenium (e) - ® (h)
Silver (e) - ® (h)
Thallium (e) - ® (h)
Vanadium (e) - ® (h)
Zinc (e) -- ® (h)
Volatile Organic Compounds
1,1,2,2-tetrachloroethane 7,000 25,000 5.8 5.8
1,1,2-trichloroethane 9,400 2,200 11 11
1,1-dichloroethane 5,900 9,600 34 34
1,1-dichloroethene 710 330 ® 330
1,2,3-trichloropropane 3,600 3,300 0.2 0.2
1,2,4-trimethylbenzene 5,400 850 ® 850
1,2-dichloroethane 8,100 140 3.9 39
1,2-dichloropropane 3,600 140 9.7 9.7
1,3,5-trimethylbenzene 1,300 440 ® 440
Acetone 130,000 16,000 ® 16,000
Benzene 3,000 110 1.8 1.8
Bromodichloromethane 7,900 2,500 2.7 2.7
Carbon disulfide 1,600 6,400 ) SAT(1,600)
Carbon tetrachloride 1,100 24 0.6 0.6
Chloroform 14,000 1,000 15 15
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TABLE 7-7
SITE-SPECIFIC RISK-BASED REMEDIATION GOALS FOR CHEMICALS OF CONCERN

IN SOIL TO PROTECT OUTDOOR INDUSTRIAL WORKERS
Oakland Army Base, Oakland, California

(EKI A10063.00)

2o0f4

RG,¢ RG, Lowest
Estimated Non-carcinogenic |  Carcinogenic Remediation Goal
Soil Saturation | Remediation Goal | Remediation Goal | to Protect Outdoor
Concentration atHI=1 atRisk =107 Industrial Worker
Chemical of Concern (mg/kg); (a) | (mg/kg); (b); (c) | (mg/kg); (b); (c) (mg/kg); (d)
Volatile Organic Compounds
Dibromochloromethane 4,100 5,600 8.4 8.4
cis-1,2-dichloroethene 3,700 750 6)) 750
trans-1,2-dichloroethene 7,100 990 ® 990
Ethylbenzene 1,200 47,000 ® SAT(1,200); (1)
Isopropylbenzene (Cumene) 3,800 60,000 ® SAT(3,800)
Methyl ethyl ketone 49,000 65,000 ® SAT(49,000)
Methyl isobutyl ketone 5,500 8,600 ® SAT(5,500)
Methyl tertiary butyl ether 21,000 110,000 190 190
Methylene chloride 5,800 49,000 50 50
n-butylbenzene 3,300 3,900 ® SAT(3,300)
n-propylbenzene 1,200 2,200 ® SAT(1,200)
p-cymene (p-isopropyltoluene) 3,700 59,000 ® SAT(3,700)
sec-butylbenzene 4,000 2,000 (6)) 2,000
tert-butylbenzene 530 1,700 6] SAT(530)
Tetrachloroethene 2,200 1,300 20 20
Toluene 3,900 15,000 ® SAT(3,900)
Trichloroethene 3,000 510 20 20
Trichlorofluoromethane 4,300 27,000 6] SAT(4,300)
Vinyl chloride 670 340 0.1 0.1
Xylenes, Total 1,200 240,000 ® SAT(1,200)
Semi-volatile Organic Compounds
Acenaphthene (e) 960,000 ® MAX(100,000); (1)
Acenaphthylene (e) (2) ® 0)
Anthracene (e) 15,000,000 ® MAX(100,000)
Benzidine (e) -- -- (h)
Benzo(a)anthracene (e) (g) -- (h)
Benzo(a)pyrene (e) (8 - ()
Benzo(b)fluoranthene (e) (g) -- (h)
Benzo(b,k)fluoranthene (e) (g) -- (h)
Benzo(g,h,i)perylene (e) (8) ® G)
Benzo(k)fluoranthene (e) (g) - (h)
Bis(2-ethylhexyl)phthalate 100 - - (h)
Chrysene (e) (8 - (h)
Dibenz(a,h)anthracene (e) (g) -~ (h)
Fluoranthene (e) -- ® (h)
Fluorene (e) 1,700,000 ® MAX(100,000)
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TABLE 7-7
SITE-SPECIFIC RISK-BASED REMEDIATION GOALS FOR CHEMICALS OF CONCERN
IN SOIL TO PROTECT OUTDOOR INDUSTRIAL WORKERS
Oakland Army Base, Oakland, California

RG, RG, Lowest
Estimated Non-carcinogenic Carcinogenic Remediation Goal
Soil Saturation | Remediation Goal | Remediation Goal | to Protect Outdoor
Concentration atHI=1 at Risk =10 Industrial Worker
Chemical of Concern (mg/kg); (2) | (mg/kg); (b); (c) | (mg/kg); (b); (c) (mg/kg); (d)
Semi-volatile Organic Compounds
Hexachlorobutadiene 83,000 -- - (h)
Indeno(1,2,3-c,d)pyrene (e (g) - (h)
Naphthalene (e) 820 ® 820
Phenanthrene (e) 12,000,000 ® MAZX(100,000)
Pyrene (e) 2,200,000 ® MAZX(100,000)
Total Petroleum Hydrocarbons
TPH Diesel - - - (3]
TPH Gasoline - - - k)
TPH Motor Oil - - - &)
TPH Recoverable - - - &)
PCBs, Pesticides, and Herbicides
Aldrin (e) - - (h)
Alpha BHC (e) - - (h)
Alpha endosulfan (Endosulfan I) (e) - ® (h)
Alpha chlordane 110 - - (h)
Gamma chlordane 110 - - (h)
Dieldrin (e - - (h)
Endosulfan sulfate (e) - ® (h)
Endrin (e - ® (h)
Endrin aldehyde (e) - ® (h)
Endrin ketone (e) - ® (h)
Gamma BHC (Lindane) (e) -- - (h)
Heptachlor (e) -- -- (h)
Heptachlor epoxide 60 - - (h)
4,4-DDD (e - - (h)
4,4'-DDE (e) - - (h)
4,4-DDT (e - -- (h)
Pentachlorophenol (e) - -- (h)
Toxaphene (e) -- - (h)
PCB-1248 (Aroclor 1248) 570 (&) - (h)
PCB-1260 (Aroclor 1260) (e) (2) -- (h)
Dioxin-like Compounds
2,3,7,8-tetrachlorodibenzo-p-dioxin (e) (2 - (h)
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TABLE 7-7
SITE-SPECIFIC RISK-BASED REMEDIATION GOALS FOR CHEMICALS OF CONCERN
IN SOIL TO PROTECT OUTDOOR INDUSTRIAL WORKERS
Oakland Army Base, Oakland, California

Notes:

(a) Soil saturation concentration for COCs are calculated below using equation from U.S. EPA, 1 November 2000,
Region 9 Preliminary Remediation Goals (PRGs) 1999 , Memorandum from Stanford J. Smucker, Ph.D.,
Regional Toxicologist (SFD-8-B), Technical Support Team. Values of site-specific physical parameters used
to calculate soil saturation concentrations are summarized in Table 7-2.

(b) Risk-based remediation goals in this table have been calculated through use of equations presented in Section 7 of
the RAP. Human health toxicity values and physical and exposure parameters used in calculating remediation
goals are summarized in Tables 7-1 through 7-4.

(c) Risk-based remediation goals assume a non-carcinogenic target risk level that corresponds to a hazard index of 1
and a carcinogenic target risk level of one-in-one million (i.e., 10®) incremental risk of an individual developing cancer
over a lifetime from exposure to a single chemical.

(d) Unless otherwise noted, value cited is the lesser of the non-carcinogenic and carcinogenic risk-based remediation
goals when both values could be calculated.

(e) No soil saturation concentrations were calculated for compounds that are solids under ambient temperature
and pressure.

(f) U.S. EPA or OEHHA do not classify compound as a potential carcinogen, thus no published carcinogenic
slope factor is available for this compound.

(2) No published chronic reference dose is available for this compound, and no suitable surrogate compound was identified.

(h) Vapor intrusion is the only potentially complete exposure pathway for this population. Consequently, risk-based
remediation goals for this population are calculated only for those compounds considered to be volatile. Volatile
compounds are defined to be chemicals that have Henry Law constants greater than 10° atm-m’/mol and molecular
weights less than 200 g/mol.

(i) Prefix "SAT" denotes risk -based value exceeds calculated soil saturation concentration, thus, the estimated
saturation value is listed inside the parenthesis.

(j) No published human health toxicity values available for compound. Consequently, risk-based remediation goal
could not be calculated for compound.

(k) No site-specific risk-based remediation goals were calculated for petroleum hydrocarbons. Fuel Storage
Tank Sites Cleanup Levels derived by the Army are adopted as remediation goals for petroleum
hydrocarbons. Refer to Table 7-11.

(1) Prefix "MAX" denotes that the calculated risk-based concentration is 100,000 mg/kg or greater. A non-risk based
"ceiling limit" concentration for metals and certain SVOCs that are solids at ambient temperatures is given as 100,000
mg/kg, consistent with U.S. EPA Region IX Preliminary Remediation Goals (U.S. EPA, 2000).
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TABLE 7-8

SITE-SPECIFIC RISK-BASED REMEDIATION GOALS FOR CHEMICALS OF CONCERN

IN SOIL TO PROTECT MAINTENANCE PERSONNEL
Oakland Army Base, Oakland, California

RG, RG, Lowest
Estimated | Non-carcinogenic |  Carcinogenic Remediation Goal
Soil Saturation | Remediation Goal | Remediation Goal to Protect
Concentration atHI=1 at Risk= 10" Maintenance Personnel
Chemical of Concern (mg/kg); (a) | (mglkg); (b); (c) | (mg/kg); (b); (c) (mg/kg); (d)
Metals
Antimony (e) 7,600 ® 7,600
Arsenic (e) 4,800 30 30
Barium (e) 1,100,000 ® MAX(100,000); (m)
Beryllium (e) 34,000 16,000 16,000
Cadmium (e) 11,000 150 . 150
Chromium (II) (e) 15,000,000 ® MAX(100,000)
Chromium (VI) (e) 38,000 87 87
Chromium, Total (e 260,000 (1) 610 (1) 610
Cobalt (e) 1,100,000 ® MAZX(100,000)
Copper (e) 710,000 ® MAX(100,000)
Lead -- -- -- 77,000 (h)
Manganese (e) 560,000 ® MAX(100,000)
Mercury (e) 1,600 ® 1,600
Molybdenum (e) 96,000 ® 96,000
Nickel (e) 380,000 150,000 MAX(100,000)
Selenium (e) 96,000 ® 96,000
Silver (e) 96,000 (63} 96,000
Thallium (e) 1,300 ® 1,300
Vanadium (e) 130,000 ® MAX(100,000)
Zinc (e) 5,700,000 ® MAX(100,000)
Volatile Organic Compounds
1,1,2,2-tetrachloroethane 7,000 280,000 56 56
1,1,2-trichloroethane 9,300 21,000 140 140
1,1-dichloroethane 5,900 170,000 610 610
1,1-dichloroethene 710 6,300 ® SAT(710); (i)
1,2,3-trichloropropane 3,600 32,000 2.1 2.1
1,2,4-trimethylbenzene 5,400 17,000 ® SAT(5,400)
1,2-dichloroethane 8,100 2,800 71 71
1,2-dichloropropane 3,600 2,300 160 160
1,3,5-trimethylbenzene 1,300 9,000 ® SAT(1,300)
Acetone 130,000 120,000 ® 120,000
Benzene 3,000 2,100 34 34
Bromodichloromethane 7,900 41,000 40 40
Carbon disulfide 1,600 120,000 ® SAT(1,600)
Carbon tetrachloride 1,100 460 12 12
Chloroform 14,000 18,000 230 230
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TABLE 7-8
SITE-SPECIFIC RISK-BASED REMEDIATION GOALS FOR CHEMICALS OF CONCERN

IN SOIL TO PROTECT MAINTENANCE PERSONNEL
Oakland Army Base, Oakland, California

RG,, RG, Lowest
Estimated | Non-carcinogenic Carcinogenic Remediation Goal
Soil Saturation | Remediation Goal | Remediation Goal to Protect
Concentration atHI=1 at Risk =10° | Maintenance Personnel
Chemical of Concern (mg/kg); (2) | (mg/kg); (b); (c) | (mg/kg); (b); (c) (mg/kg); (d)
Volatile Organic Compounds
Dibromochloromethane 4,100 74,000 110 110
cis-1,2-dichloroethene 3,700 14,000 ® SAT(3,700) I
trans-1,2-dichloroethene 7,100 19,000 ® SAT(7,100) I
Ethylbenzene 1,200 490,000 ® SAT(1,200) |
Isopropylbenzene (Cumene) 3,800 550,000 ® SAT(3,800)
Methyl ethyl ketone 49,000 1,100,000 ® SAT(49,000) 4'
Methyl isobutyl ketone 5,500 150,000 ® SAT(5,500)
Methyl tertiary butyl ether 21,000 1,800,000 3,200 3,200
Methylene chloride 5,800 380,000 650 650
n-butylbenzene 3,300 45,000 ® SAT(3,300)
n-propylbenzene 1,200 31,000 ® SAT(1,200)
p-cymene (p-isopropyltoluene) 3,700 550,000 5 SAT(3,700)
sec-butylbenzene 4,000 29000 ® SAT(4,000)
tert-butylbenzene 530 26,000 ® SAT(530)
Tetrachloroethene 2,200 22,000 220 220
Toluene 3,900 270,000 ® SAT(3,900)
Trichloroethene 3,000 9,000 390 390
Trichlorofluoromethane 4,300 ‘480,000 ® SAT(4,300)
Viny! chloride 670 5,800 2.5 2.5
Xylenes, Total 1,200 3,900,000 ® SAT(1,200)
Semi-volatile Organic Compounds
Acenaphthene (e) 460,000 ® MAX(100,000)
Acenaphthylene (e) (2) ® )]
Anthracene (e) 2,300,000 (f) MAZX(100,000)
Benzidine (e) 23,000 0.04 0.04
Benzo(a)anthracene (e) (2) 18 18
Benzo(a)pyrene (e) (2) 1.8 1.8
Benzo(b)fluoranthene (e) (2 18 18
Benzo(b,k)fluoranthene (e) (2) 18 18
Benzo(g,h,i)perylene (e) (8 ® 0
Benzo(k)fluoranthene (e) (2) 18 18
Bis(2-ethylhexyl)phthalate 100 200,000 9,100 SAT(100)
Chrysene (e) (2) 200 200
Dibenz(a,h)anthracene (e) (g) 5 5
Fluoranthene (e) 310,000 ® MAX(100,000)
Fluorene (e) 310,000 ® MAX(100,000)
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TABLE 7-8
SITE-SPECIFIC RISK-BASED REMEDIATION GOALS FOR CHEMICALS OF CONCERN

IN SOIL TO PROTECT MAINTENANCE PERSONNEL
Oakland Army Base, Oakland, California

RG,, RG, Lowest
Estimated Non-carcinogenic |  Carcinogenic Remediation Goal
Soil Saturation | Remediation Goal | Remediation Goal to Protect
Concentration atHI=1 at Risk = 10 Maintenance Personnel
Chemical of Concern (mg/kg); (a) | (mg/kg); (b); (c) | (mglke); (b); (c) (mg/kg); (d)
Semi-volatile Organic Compounds
Hexachlorobutadiene 83,000 2,800 340 340
Indeno(1,2,3-c,d)pyrene (e) (g) 18 18
Naphthalene (e) 15,000 ® 15,000
Phenanthrene (e) 2,300,000 ® MAX(100,000)
Pyrene (e) 230,000 ® MAX(100,000)
Total Petroleum Hydrocarbons
TPH Diesel - - -- (9]
TPH Gasoline -- - -- k)
TPH Motor Oil -- -- -- k)
TPH Recoverable -- -- -- k)
PCBs, Pesticides, and Herbicides
Aldrin (e) 400 2.1 2.1
Alpha BHC (e) 3,800 13 13
Alpha endosulfan (Endosulfan I) (e) 69,000 ® 69,000
Alpha chlordane 110 6,500 29 29
Gamma chlordane 110 6,500 29 29
Dieldrin (e) 700 2.3 23
Endosulfan sulfate (e) 73,000 ® 73,000
Endrin (e) 4,000 ® 4,000
Endrin aldehyde (e) 4,000 ® 4,000
Endrin ketone (e) 4,000 ® 4,000
Gamma BHC (Lindane) (e) 3,800 32 32
Heptachlor (e) 6,000 8.2 8.2
Heptachlor epoxide 60 170 6.8 6.8
4,4-DDD (e) 6,700 160 160
4,4-DDE (e) 6,300 100 100
44-DDT (e) 6,700 110 110
Pentachlorophenol (e) 380,000 460 460
Toxaphene (e) (g) 5.3 53
PCB-1248 (Aroclor 1248) 570 (2) 4.4 44
PCB-1260 (Aroclor 1260) (e) () 44 44
Dioxin-like Compounds
2,3,7,8-tetrachlorodibenzo-p-dioxin (e) (2) 0.0002 0.0002
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TABLE 7-8
SITE-SPECIFIC RISK-BASED REMEDIATION GOALS FOR CHEMICALS OF CONCERN
IN SOIL TO PROTECT MAINTENANCE PERSONNEL '
Oakland Army Base, Oakland, California

Notes:

(a) Soil saturation concentration for COCs are calculated below using equation from U.S. EPA, 1 November 2000,
Region 9 Preliminary Remediation Goals (PRGs) 1999 , Memorandum from Stanford J. Smucker, Ph.D.,
Regional Toxicologist (SFD-8-B), Technical Support Team. Values of site-specific physical parameters used
to calculate soil saturation concentrations are summarized in Table 7-2.

(b) Risk-based remediation goals in this table have been calculated through use of equations presented in Section 7 of
the RAP. Human health toxicity values and physical and exposure parameters used in calculating remediation
goals are summarized in Tables 7-1 through 7-4.

(c) Risk-based remediation goals assume a non-carcinogenic target risk level that corresponds to a hazard index of 1
and a carcinogenic target risk level of one-in-one million (i.e., 10"®) incremental risk of an individual developing cancer
over a lifetime from exposure to a single chemical.

(d) Unless otherwise noted, value cited is the lesser of the non-carcinogenic and carcinogenic risk-based remediation
goals when both values could be calculated.

(e) No soil saturation concentrations were calculated for compounds that are solids under ambient temperature
and pressure.

(f) U.S. EPA or OEHHA do not classify compound as a potential carcinogen, thus no published carcinogenic
slope factor is available for this compound.

(g) No published chronic reference dose is available for this compound, and no suitable surrogate compound was
identified.

(h) Risk-based remediation goal for lead calculated using DTSC Lead Spread Version 7.0 computer model (See Appendix B)

(i) Prefix "SAT" denotes risk -based value exceeds calculated soil saturation concentration, thus, the estimated
saturation value is listed inside the parenthesis.

(i) No published human health toxicity values available for compound. Consequently, risk-based remediation goal
could not be calculated for compound.

(k) No site-specific risk-based remediation goals were calculated for petroleum hydrocarbons. Fuel Storage
Tank Sites Cleanup Levels derived by the Army are adopted as remediation goals for petroleum
hydrocarbons. Refer to Table 7-11.

(1) The remediation goal for total chromium was calculated from the chromium (III) and chromium (IV) remediation goal
assuming a 1:6 ratio of chromium(VT) to chromium(III), consistent with U.S. EPA Region IX Preliminary Remediation
Goals (U.S. EPA, 2000).

(m Prefix "MAX" denotes that the calculated risk-based concentration is 100,000 mg/kg or greater. A non-risk based
"ceiling limit" concentration for metals and certain SVOCs that are solids at ambient temperatures is given as 100,000
mg/kg, consistent with U.S. EPA Region IX Preliminary Remediation Goals (U.S. EPA, 2000).
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TABLE 7-9

SITE-SPECIFIC RISK-BASED REMEDIATION GOALS FOR CHEMICALS OF CONCERN
IN GROUNDWATER TO PROTECT INDOOR COMMERCIAL WORKERS

Oakland Army Base, Oakland, California

RG,, RG, Lowest
Non-carcinogenic Carcinogenic Remediation Goal
Remediation Goal Remediation Goal to Protect Indoor
atHI=1 at Risk = 107 Commercial Worker
Chemical of Concern (ng/L); (a); (b) (ng/L); (a); (b) (ng/L); (©)
Metals

Antimony - (d) ®
Arsenic -- -- ®
Barium -- (d) @
Beryllium -- - ®
Cadmium -- -- ®
Chromium (IIT) -- (d) ®
Chromium (VI) -- -- ®
Chromium, Total -- - ®
Cobalt -- ()] ®
Copper - () ®

Lead -- - ®
Manganese -- @ ®
Mercury -- (d) ®
Molybdenum - (d) (69)
Nickel -- -- ®
Selenium -- (d) ®

Silver -- (d) ®
Thallium -- (d) ®
Vanadium - (d) ®

Zinc -- (d ®

Volatile Organic Compounds
1,1,2,2-tetrachloroethane 8,300,000 1,900 1,900
1,1,2-trichloroethane 230,000 2,800 2,800
1,1-dichloroethane 1,900,000 6,700 6,700
1,1-dichloroethene 33,000 (d 33,000
1,2,3-trichloropropane 1,500,000 100 100
1,2,4-trimethylbenzene 18,000 (d) 18,000
1,2-dichloroethane 67,000 1,900 1,900
1,2-dichloropropane 16,000 110 110
1,3,5-trimethylbenzene 25,000 (d 25,000
Acetone 86,000,000 (d 86,000,000
Benzene 25,000 420 420
Bromodichloromethane 790,000 850 850
Carbon disulfide 230,000 (d) 230,000
Carbon tetrachloride 2,700 72 72
Chloroform 170,000 2,500 2,500
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(EKI A10063.00) 1of4 27 September 2002



TABLE 7-9

SITE-SPECIFIC RISK-BASED REMEDIATION GOALS FOR CHEMICALS OF CONCERN
IN GROUNDWATER TO PROTECT INDOOR COMMERCIAL WORKERS
Oakland Army Base, Oakland, California

RG, RG, Lowest
Non-carcinogenic Carcinogenic Remediation Goal
Remediation Goal Remediation Goal to Protect Indoor
atHI=1 at Risk = 10°° Commercial Worker
Chemical of Concern (ug/L); (a); (b) (ng/L); (a); (b) (ng/L); ()
Volatile Organic Compounds
Dibromochloromethane 1,400,000 2,100 2,100
cis-1,2-dichloroethene 180,000 (d) 180,000
trans-1,2-dichloroethene 190,000 (d) 190,000
Ethylbenzene 4,200,000 (d) 4,200,000
Isopropylbenzene (Cumene) 1,800,000 (d) 1,800,000 N
Methyl ethyl ketone 160,000,000 (d) 160,000,000
Methyl isobutyl ketone 5,300,000 (d) 5,300,000
Methyl tertiary butyl ether 66,000,000 120,000 120,000
Methylene chloride 20,000,000 19,000 19,000
n-butylbenzene 95,000 (d) 95,000
n-propylbenzene 100,000 (d) 100,000
p-cymene (p-isopropyltoluene) 1,000,000 (d) 1,000,000
sec-butylbenzene 77,000 (d 77,000
tert-butylbenzene 75,000 (d) 75,000
Tetrachloroethene 72,000 960 960
Toluene 1,600,000 (d) 1,600,000
Trichloroethene 61,000 2,800 2,800
Trichlorofluoromethane 2,800,000 (d) 2,800,000
Vinyl chloride 90,000 32 32
Xylenes, Total 28,000,000 (d) 28,000,000
Semi-volatile Organic Compounds
Acenaphthene 25,000,000 (d) 25,000,000
Acenaphthylene (e) (d) (g)
Anthracene 330,000,000 (d) 330,000,000
Benzidine -- - ®
Benzo(a)anthracene (e) - )
Benzo(a)pyrene (e) -- ®
Benzo(b)fluoranthene (e) -- ®
Benzo(b,k)fluoranthene (e) -- ®
Benzo(g,h,i)perylene (e) )] 6
Benzo(k)fluoranthene (e) - 6))
Bis(2-ethylhexyl)phthalate - -- D
Chrysene (e) -- ®
Dibenz(a,h)anthracene (e) - (H
Fluoranthene -- (d) ®
Fluorene 38,000,000 (d) 38,000,000
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TABLE 7-9
SITE-SPECIFIC RISK-BASED REMEDIATION GOALS FOR CHEMICALS OF CONCERN
IN GROUNDWATER TO PROTECT INDOOR COMMERCIAL WORKERS
Oakland Army Base, Oakland, California

RG, RG, Lowest
Non-carcinogenic Carcinogenic Remediation Goal
Remediation Goal Remediation Goal to Protect Indoor
atHI=1 at Risk = 10 Commercial Worker
Chemical of Concern (ng/L); (a); (b) (ng/L); (a); (b) (ng/L); (¢)
Total Petroleum Hydrocarbons
Hexachlorobutadiene - - ®
Indeno(1,2,3-c,d)pyrene (e) -- ®
Naphthalene 100,000 d 100,000
Phenanthrene 520,000,000 (d) 520,000,000
Pyrene 200,000,000 (d) 200,000,000
Total Petroleum Hydrocarbons
TPH Diesel - -- (h)
TPH Gasoline - - (h)
TPH Motor Oil - - (h)
TPH Recoverable - - (h)
PCBs, Pesticides, and Herbicides
Aldrin - - ®
Alpha BHC - - ®
Alpha endosulfan (Endosulfan I) - (d) 69
Alpha chlordane - -- ®
Gamma chlordane - - ®
Dieldrin - - ®
Endosulfan sulfate - (d 63)
Endrin - (d ®
Endrin aldehyde - d 63)
Endrin ketone - (d) ®
Gamma BHC (Lindane) - -- ®
Heptachlor - -- ®
Heptachlor epoxide - - ®
4,4-DDD - - ®
4,4'-DDE - - ®
4,4-DDT - - ®
Pentachlorophenol - - ®
Toxaphene - - ®
PCB-1248 (Aroclor 1248) (e) - ®
PCB-1260 (Aroclor 1260) (e) -- ®
Dioxin-like Compounds
2,3,7,8-tetrachlorodibenzo-p-dioxin (e) -- ®
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TABLE 7-9
SITE-SPECIFIC RISK-BASED REMEDIATION GOALS FOR CHEMICALS OF CONCERN IN SOIL
TO PROTECT INDOOR COMMERCIAL WORKERS
Oakland Army Base, Oakland, California

Notes:

(a) Risk-based remediation goals in this table have been calculated through use of U.S. EPA Johnson and Ettinger
vapor intrusion computer model. Human health toxicity values and physical and exposure parameters used
in calculating remediation goals are summarized in Tables 7-1 through 7-4.

(b) Risk-based remediation goals assume a non-carcinogenic target risk level that corresponds to a hazard index of 1
and a carcinogenic target risk level of one-in-one million (i.e., 10"%) incremental risk of an individual developing cancer
over a lifetime from exposure to a single chemical.

(c) Unless otherwise noted, value cited is the lesser of the non-carcinogenic and carcinogenic risk-based remediation
goals when both values could be calculated.

(d) U.S. EPA or OEHHA do not classify compound as a potential carcinogen, thus no published carcinogenic
slope factor is available for this compound. '

(e) No published chronic reference dose is available for this compound, and no suitable surrogate compound was
identified.

(f) Vapor intrusion is the only potentially complete exposure pathway for this population. Consequently, risk-based
remediation goals for this population are calculated only for those compounds considered to be volatile. Volatile
compounds are defined to be chemicals that have Henry Law constants greater than 10 atm-m’/mol and molecular
weights less than 200 g/mol.

(2) No published human health toxicity values available for compound. Consequently, risk-based remediation goal
could not be calculated for compound.

(h) No site-specific risk-based remediation goals were calculated for petroleum hydrocarbons. Fuel Storage
Tank Sites Cleanup Levels derived by the Army are adopted as remediation goals for petroleum
hydrocarbons. Refer to Table 7-11.
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Oakland Army Base, Oakland, California

TABLE 7-10
COMPARISON OF SITE-SPECIFIC RISK-BASED REMEDIATION GOALS FOR
CHEMICALS OF CONCERN IN SOIL TO RWQCB SOIL LEACHING SCREENING LEVELS

Lowest Remediation Goal to Protect Lowest Goal
Potentially Exposed Population (a); (b) RWQCB | Protecting Both
Earthwork Indoor Outdoor Soil Leaching| Human Health
Construction Commercial Industrial Maintenance Screening and
Worker Worker Worker Personnel Level Environment
Chemical of Concern (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg); (c) | (mg/kg); (d)
Metals
Antimony 280 (e) (e) 7,600 ® 280
Arsenic 20 (e) (e) 30 ® 20
Barium 43,000 (e) (e) MAX(100,000); (1 ® 43,000
Beryllium 1,300 (e) (e) 16,000 ® 1,300
Cadmium 180 (e) (e) 150 ® 150
Chromium (IIT) MAZX(100,000) (e) (e) MAX(100,000) ® MAX(100,000)
Chromium (VI) 86 (e) (e) 87 ® 86
Chromium, Total 600 (k) (e) (e) 610 (k) ® 600
Cobalt 42,000 (e (e) MAX(100,000) ® 42,000
Copper 26,000 (e) (e) MAX(100,000) ® 26,000
Lead 3,500 (g) © © 77,000 (2) ® 3,500 (g)
Manganese 25,000 (e) (e) MAX(100,000) ® 25,000
Mercury 60 (e) (e) 1,600 ® 60
Molybdenum 3,500 (e) (e) 96,000 ® 3,500
Nickel 14,000 (e) (e) MAX(100,000) ® 14,000
Selenium 3,500 (e) (e) 96,000 ® 3,500
Silver 3,500 (e) (e) 96,000 ® 3,500
Thallium 49 (e) (e) 1,300 ® 49
Vanadium 4,900 (e) (e) MAX(100,000) ® 4,900
Zinc MAX(100,000) (e) (e) MAX(100,000) ® MAX(100,000)
Volatile Organic Compounds
1,1,2,2-tetrachloroethane 18 3.8 58 56 14 38
1,1,2-trichloroethane 42 2.7 11 140 17 2.7
1,1-dichloroethane 160 2.7 34 610 2.1 2.1
1,1-dichloroethene 63 43 330 SAT(710); (h) 1.7 1.7
1,2,3-trichloropropane 0.7 0.2 0.2 2.1 ® 0.2
1,2,4-trimethylbenzene 170 470 850 SAT(5,400) ® 170
1,2-dichloroethane 18 0.8 39 71 6.2 0.8
1,2-dichloropropane 24 0.1 9.7 160 2.5 0.1
1,3,5-trimethylbenzene 87 130 440 SAT(1,300) ® 87
Acetone 2,700 10,000 16,000 120,000 0.5 0.5
Benzene 8.5 0.3 1.8 34 2.1 0.3
Bromodichloromethane 12 0.7 27 40 11 07 |
Carbon disulfide 1,200 950 SAT(1,600) SAT(1,600) ® 950
Carbon tetrachloride 3 0.1 0.6 12 2.1 0.1
Chloroform 64 1.5 15 230 0.9 09
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TABLE 7-10
COMPARISON OF SITE-SPECIFIC RISK-BASED REMEDIATION GOALS FOR
CHEMICALS OF CONCERN IN SOIL TO RWQCB SOIL LEACHING SCREENING LEVELS
Oakland Army Base, Oakland, California

Lowest Remediation Goal to Protect Lowest Goal
Potentially Exposed Population (a); (b) RWQCB | Protecting Both
Earthwork Indoor Outdoor Soil Leaching] Human Health
Construction Commercial Industrial Maintenance Screenixig and
Worker Worker Worker Personnel Level Environment
Chemical of Concern (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg); (c) | (mgrke); (d)
Volatile Organic Compounds
Dibromochloromethane 32 2 8.4 110 530 2
cis-1,2-dichloroethene 140 83 750 SAT(3,700) 18 18
trans-1,2-dichloroethene 190 95 990 SAT(7,100) 38 38
Ethylbenzene SAT(1,200) SAT(1,200) SAT(1,200) SAT(1,200) 24 24
Isopropylbenzene (Cumene) SAT(3,800) SAT(3,800) SAT(3,800) SAT(3,800) ® SAT(3,800)
Methyl ethyl ketone 12,000 32,000 SAT(49,000) SAT(49,000) 13 13
Methyl isobutyl ketone 1,500 1,200 SAT(5,500) SAT(5,500) 38 38
Methyl tertiary butyl ether 850 33 190 3,200 1 1
Methylene chloride 180 4.8 50 650 34 4.8
n-butylbenzene 550 1,600 SAT(3,300) SAT(3,300) ® 550
n-propylbenzene 350 530 SAT(1,200) SAT(1,200) ® 350
p-cymene (p-isopropyltoluene) SAT(3,700) SAT(3,700) SAT(3,700) SAT(3,700) ® SAT(3,700)
sec-butylbenzene 320 200 2,000 SAT(4,000) ® 200
tert-butylbenzene 290 300 SAT(530) SAT(530) ® 290
Tetrachloroethene 65 2.8 20 220 19 2.8
Toluene 2,700 3,900 SAT(3,900) SAT(3,900) 8.4 8.4
Trichloroethene 93 25 20 390 29 2.5
Trichlorofluoromethane SAT(4,300) 3,600 SAT(4,300) SAT(4,300) ® 3,600
Vinyl chloride 0.6 0.05 0.1 25 0.8 0.05
Xylenes, Total SAT(1,200) SAT(1,200) SAT(1,200) SAT(1,200) 1 1
Semi-volatile Organic Compounds
Acenaphthene 8,000 MAX(100,000) i MAX(100,000) i MAX(100,000) 16 16
Acenaphthylene (i) (i) @) @) 120 120
Anthracene 39,000 MAX(100,000) i MAX(100,000) i MAX(100,000) 2.9 2.9
Benzidine 0.02 (e) (e) 0.04 ® 0.02
Benzo(a)anthracene 7.6 (e) (e) 18 12 7.6
Benzo(a)pyrene 0.8 (e) (e) 1.8 130 0.8
Benzo(b)fluoranthene 7.6 (e) (e) 18 640 7.6
Benzo(b,k)fluoranthene 7.6 (e) (e) 18 ® 7.6
Benzo(g,h,i)perylene @) (i) @) @) 53 5.3
Benzo(k)fluoranthene 7.6 (e) (e) 18 37 7.6
Bis(2-ethylhexyl)phthalate SAT(100) (e) (e) SAT(100) 530 SAT(100)
Chrysene 86 (e) (e) 200 4.7 4.7
Dibenz(a,h)anthracene 2.2 (e) (e) 54 140 2.2
Fluoranthene 5,100 (e) (e) MAX(100,000) 60 60
Fluorene 5,100 MAX(100,000) i MAX(100,000) : MAX(100,000) 5.1 5.1
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TABLE 7-10
COMPARISON OF SITE-SPECIFIC RISK-BASED REMEDIATION GOALS FOR
CHEMICALS OF CONCERN IN SOIL TO RWQCB SOIL LEACHING SCREENING LEVELS
Oakland Army Base, Oakland, California

Lowest Remediation Goal to Protect Lowest Goal
Potentially Exposed Population (a); (b) RWQCB | Protecting Both
Earthwork Indoor Outdoor Soil Leaching] Human Health
Construction Commercial Industrial Maintenance Screening and
Worker Worker Worker Personnel Level Environment
Chemical of Concern (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg); (©) | (mg/kg); (d)
Semi-volatile Organic Compounds
Hexachlorobutadiene 49 (e) (e 340 46 46
Indeno(1,2,3-c,d)pyrene 7.6 (e) (e) 18 72 7.6
Naphthalene 150 3,900 820 15,000 49 4.9
Phenanthrene 38,000 MAX(100,000) i MAX(100,000) { MAX(100,000) 11 11
Pyrene 3,900 MAX(100,000) i MAX(100,000) i MAX(100,000) 55 55
Total Petroleum Hydrocarbons
TPH Diesel - -- -- - -- )]
TPH Gasoline -- -- - -- -- ()]
TPH Motor Oil -- -- -- -- -- )
TPH Recoverable -- -- - - -- G
PCBs, Pesticides, and Herbicides
Aldrin 1.2 (e) (e) 2.1 5 1.2
Alpha BHC 7.1 (e) (e 13 ® 7.1
Alpha endosulfan (Endosulfan I) 1,300 (e) (e 69,000 ® 1,300
Alpha chlordane 16 (e) ©) 29 ® 16
Gamma chlordane 16 (e) (e 29 ®) 16
Dieldrin 1.3 (e) (e) 23 0.002 0.002
Endosulfan sulfate 1,500 (e) (e) 73,000 ® 1,500
Endrin 90 (e) (e) 4,000 0.0006 0.0006
Endrin aldehyde 91 (e) (e) 4,000 ® 91
Endrin ketone 91 (e) (e) 4,000 ® 91
Gamma BHC (Lindane) 17 (e) (e) 32 ® 17
Heptachlor 4.1 (e) (e) 8.2 0.013 0.013
Heptachlor epoxide 3.8 (e) (e) 6.8 0.014 0.014
4,4'-DDD 89 (e) (e 160 750 89
4,4-DDE 54 (e (e) 100 1,100 54
4,4-DDT 63 (e (e) 110 43 43
Pentachlorophenol 260 (e) (e) 460 42 42
Toxaphene 1.4 (e) (e) 5.3 ® 1.4
PCB-1248 (Aroclor 1248) 1.8 (e) (e) 44 6.3 1.8
PCB-1260 (Aroclor 1260) 1.8 (e) (e 44 6.3 1.8
Dioxin-like Compounds
2,3,7,8-tetrachlorodibenzo-p-dioxi 0.0001 (e) (e) 0.0002 ® 0.0001
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TABLE 7-10
COMPARISON OF SITE-SPECIFIC RISK-BASED REMEDIATION GOALS FOR
CHEMICALS OF CONCERN IN SOIL TO RWQCB SOIL LEACHING SCREENING LEVELS
Oakland Army Base, Oakland, California

Notes:

(a) Unless otherwise noted, values cited are the human health risk-based remediation goals that protect the potentially exposed
population listed from non-carcinogenic effects and carcinogenic effects of chemicals of concern. Remediation
goals for earthwork construction workers, indoor commercial workers, outdoor industrial workers, and maintenance
personnel are summarized in Tables 7-5 through 7-8, respectively.

(b) Risk-based remediation goals assume a non-carcinogenic target risk level that corresponds to a hazard index of 1
and a carcinogenic target risk level of one-in-one million (i.e., 10%) incremental risk of an individual developing cancer
over a lifetime from exposure to a single chemical.

(c) Soil Leaching Screening Levels listed are for the protection of groundwater that is not potential drinking water supply
such as the brackish groundwater found beneath the OARB. Soil Leaching Screening Levels are compiled from
RWQCB, December 2001, Application of Risk-Based Screening Levels and Decision Making to Sites with Impacted Soil
and Groundwater, Volume 2: Background Documentation for the Development of Tier 1 Soil and Groundwater
Screening Levels , Interim Final, San Francisco Bay Region.

(d) Unless otherwise noted, goals listed are the lowest values of the risk-based remediation goals that protect identified
potentially exposed populations and the RWQCB Soil Leaching Screening Levels intended to minimize degradation
of groundwater that is not potential drinking water supply.

(e) Vapor intrusion is the only potentially complete exposure pathway for this population. Consequently, risk-based
remediation goals for this population are calculated only for those compounds considered to be volatile. Volatile
compounds are defined to be chemicals that have Henry Law constants greater than 10 atm-m*/mol and molecular
weights less than 200 g/mol.

(f) No Soil Leaching Screening Level listed for this compound in RWQCB RBSL guidance (RWQCB, 2001).
(2) Risk-based remediation goal for lead calculated using DTSC Lead Spread Version 7.0 computer model (See Appendix B).

(h) Prefix "SAT" denotes risk-based value exceeds calculated soil saturation concentration, thus, the estimated
saturation value is listed inside the parenthesis.

(i) No published human health toxicity values available for compound. Consequently, risk-based remediation goal
could not be calculated for compound.

(j) No site-specific risk-based remediation goals were calculated for petroleum hydrocarbons. Fuel Storage
Tank Sites Cleanup Levels derived by the Army are adopted as remediation goals for petroleum
hydrocarbons. Refer to Table 7-11.

(k) The remediation goal for total chromium was calculated from the chromium (III) and chromium (IV) remediation goal
assuming a 1:6 ratio of chromium(VT) to chromium(III), consistent with U.S. EPA Region IX Preliminary Remediation
Goals (U.S. EPA, 2000).

(1) Prefix "MAX" denotes that the calculated risk-based concentration is 100,000 mg/kg or greater. A non-risk based
"ceiling limit" concentration for metals and certain SVOCs that are solids at ambient temperatures is given as 100,000
mg/kg, consistent with U.S. EPA Region IX Preliminary Remediation Goals (U.S. EPA, 2000).
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TABLE 7-11
REMEDIATION GOALS FOR CHEMICALS OF CONCERN

IN SOIL AND GROUNDWATER
Oakland Army Base, Oakland, California

Soil Population or Groundwater
Remediation Goal Pathway Governing Soil Remediation Goal
at HI=1 or Risk = 10 Remediation Goal at HI=1 or Risk =107
Chemical of Concern (mg/kg) (see Table 7-10) (ng/L)
Metals
Antimony 280 Construction Worker (a)
Arsenic 20 Construction Worker (a)
Barium 43,000 Construction Worker (a)
Beryllium 1,300 Construction Worker (a)
Cadmium 150 Construction Worker (a)
Chromium (IIT) MAZX(100,000); (f) -- (a)
Chromium (VT) 86 Construction Worker (a
Chromium, Total 600 (e) Construction Worker (a)
Cobalt 42,000 Construction Worker (a)
Copper 26,000 Construction Worker (a)
Lead 750 (h) See Note (h) (a)
Manganese 25,000 Construction Worker (a)
Mercury 60 Construction Worker (a)
Molybdenum 3,500 Construction Worker (a)
Nickel 14,000 Construction Worker (a)
Selenium 3,500 Construction Worker (a)
Silver 3,500 Construction Worker (a)
Thallium 49 Construction Worker (a)
Vanadium 4,900 Construction Worker (a)
Zinc . MAZX(100,000) -- (a)
Volatile Organic Compounds
1,1,2,2-tetrachloroethane 3.8 Leaching to Groundwater (b) 1,900
1,1,2-trichloroethane 2.7 Indoor Worker 2,800
1,1-dichloroethane 2.1 Leaching to Groundwater (b) 6,700
1,1-dichloroethene 1.7 Leaching to Groundwater (b) 33,000
1,2,3-trichloropropane 0.2 Indoor Worker 100
1,2, 4-trimethylbenzene 170 Construction Worker 18,000
1,2-dichloroethane 0.8 Indoor Worker 1,900
1,2-dichloropropane 0.1 Indoor Worker 110
1,3,5-trimethylbenzene 87 Construction Worker 25,000
Acetone 0.5 Leaching to Groundwater (b) 86,000,000
Benzene 0.3 Indoor Worker 420
Bromodichloromethane 0.7 Indoor Worker 850
Carbon disulfide 950 Indoor Worker 230,000
Carbon tetrachloride 0.1 Indoor Worker 72
Chloroform 0.9 Leaching to Groundwater (b) 2,500
Final RAP
(EKI A10063.00) 1of4 27 September 2002




TABLE 7-11

REMEDIATION GOALS FOR CHEMICALS OF CONCERN
IN SOIL AND GROUNDWATER

Oakland Army Base, Oakland, California

Soil Population or Groundwater
Remediation Goal Pathway Governing Soil Remediation Goal
at HI=1 or Risk = 10°® Remediation Goal at HI=1 or Risk = 10°®
Chemical of Concern (mg/kg) (see Table 7-10) (ug/L)
Volatile Organic Compounds
Dibromochloromethane 2.0 Leaching to Groundwater (b) 2,100
cis-1,2-dichloroethene 18 Leaching to Groundwater (b) 180,000
trans-1,2-dichloroethene 38 Leaching to Groundwater (b) 190,000
Ethylbenzene 24 Leaching to Groundwater (b) 4,200,000
Isopropylbenzene (Cumene) SAT(3,800); (g) - 1,800,000
Methyl ethyl ketone 13 Leaching to Groundwater (b) 160,000,000
Methyl isobutyl ketone 4 Leaching to Groundwater (b) 5,300,000
Methy! tertiary butyl ether 1 Leaching to Groundwater (b) 120,000
Methylene chloride 4.8 Leaching to Groundwater (b) 19,000
n-butylbenzene 550 Construction Worker 95,000
n-propylbenzene 350 Construction Worker 100,000
p-cymene (p-isopropyltoluene) SAT(3,700) -- 1,000,000
sec-butylbenzene 200 Leaching to Groundwater (b) 77,000
tert-butylbenzene 290 Construction Worker 75,000
Tetrachloroethene 2.8 Leaching to Groundwater (b) 960
Toluene 8.4 Leaching to Groundwater (b) 1,600,000
Trichloroethene 2.5 Indoor Worker 2,800
Trichlorofluoromethane 3,600 Indoor Worker 2,800,000
Vinyl chloride 0.05 Indoor Worker 32
Xylenes, Total 1 Indoor Worker 28,000,000
Semi-volatile Organic Compounds
Acenaphthene 16 Leaching to Groundwater (b) 25,000,000
Acenaphthylene 120 Leaching to Groundwater (b) (a)
Anthracene 29 Leaching to Groundwater (b) 330,000,000
Benzidine 0.02 Construction Worker (a)
Benzo(a)anthracene 7.6 Construction Worker (a)
Benzo(a)pyrene 0.8 Construction Worker (a)
Benzo(b)fluoranthene 7.6 Construction Worker (a)
Benzo(b,k)fluoranthene 7.6 Construction Worker (a)
Benzo(g,h,i)perylene 53 Leaching to Groundwater (b) (a)
Benzo(k)fluoranthene 7.6 Construction Worker (a)
Bis(2-ethylhexyl)phthalate SAT(100) -- (a)
Chrysene 4.7 Leaching to Groundwater (b) (a)
Dibenz(a,h)anthracene 22 Construction Worker (a)
Fluoranthene 60 Leaching to Groundwater (b) (@)
Fluorene 5.1 Leaching to Groundwater (b) 38,000,000
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TABLE 7-11

REMEDIATION GOALS FOR CHEMICALS OF CONCERN
IN SOIL AND GROUNDWATER
Oakland Army Base, Oakland, California

Soil Population or Groundwater
Remediation Goal Pathway Governing Soil Remediation Goal
at HI=1 or Risk = 10" Remediation Goal at HI=1 or Risk = 10"
Chemical of Concern (mg/kg) (see Table 7-10) (ng/L)
Semi-volatile Organic Compounds
Hexachlorobutadiene 46 Leaching to Groundwater (b) (a)
Indeno(1,2,3-c,d)pyrene 7.6 Construction Worker (a)
Naphthalene 49 Leaching to Groundwater (b) 100,000
Phenanthrene 11 Leaching to Groundwater (b) 520,000,000
Pyrene 55 Leaching to Groundwater (b) 200,000,000
Total Petroleum Hydrocarbons
TPH Diesel 8,000 (c) See Note (c) 9,600 (c)
TPH Gasoline 2,400 (c) See Note (c) 7,280 (c)
TPH Motor Oil 58,000 (c) See Note (c) (a)
TPH Recoverable (d) - (a)
PCBs, Pesticides, and Herbicides
Aldrin 1.2 Construction Worker (a)
Alpha BHC 7.1 Construction Worker (a)
Alpha endosulfan (Endosulfan I) 1,300 Construction Worker (a)
Alpha chlordane 16 Construction Worker (a)
Gamma chlordane 16 Construction Worker (a)
Dieldrin 0.002 Leaching to Groundwater (b) (a)
Endosulfan sulfate 1,500 Construction Worker (a)
Endrin 0.001 Leaching to Groundwater (b) (a)
Endrin aldehyde 91 Construction Worker (a)
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